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ELECTRICAL POTENTIAL AND ENERGY. 


In another column will be found an interesting letter from Prof. 
Waddell in reply to a criticism on a recent article from his pen by 
Mr. A. W. K. Peirce. The mechanical analogy to which the criti- 
cism refers is an instructive one, if, of course, it correctly repre- 
sents the facts. The remarks-of Mr. Peirce are perfectly just, as 
stated, but according to Prof. Waddell they do not apply to the 
case iff point. As an illustration he takes the case of a conductor 
moving across a field of varying intensity; on account of the differ- 
ent rates of cutting lines of force, the potential at different points 
in the wire will not be the same, and, therefore, a current will be 
set up even if the conductor is, for example, a straight piece of 
wire. Though this point has often been discussed before, it is an 
interesting one and we shall be pleased to hear from others on it, 


CONSUMPTION OF ARC CARBONS. 


In another column Mr. Alfred H. Bucherer discusses the expla- 
nation recently advanced by Drs. Bedell and Crehore in regard to 
the cause of unequal consumption of the two carbons of an alternat- 
ing current lamp. Mr. Bucherer first explains the higher tempera- 
ture of the positive carbon of a continuous current are as due to an 
electro-chemical action similar to that of the Peltier effect. He 
believes also that the action between the poles of arc carbons is 
analagous with that between the electrodes of a galvanic cell, there 
being in both cases a transfer by ions or atoms. I twould seem that 
the higher temperature of the crater of a continuous current are can 
be suexplained by reference to the lesser loss of heat from it by 
radiation on account of its position. In any event, its temperature 
with a given carbon in a constant, being that of the temperature of 
carbon vaporization, and it appears to be merely a question of 
radiation why fhe positive carbon has a larger area at this tem- 
perature than the negative one. Even if the negative carbon were 
cooled by the action referred to, and the positive carbon further 
heated, their temperatures would depend upon a relation between 
the supply of heat and the radiation. As the maximum tempera- 
ture is fixed, conditions may be imagined where the temperatures 
would be the same regardless of a greater supply of heat to the 
negative carbon. It, therefore, seems not to be necessary to explain 
the difference in temperature of the carbons by any other action 
than that of radiation. 


SUBWAYS FOR ELECTRICAL CONDUCTORS. 

The suggestion of Mr. Alfred R. Ledoux, reprinted elsewhere from 
the Evening Post that provision be made for electrical conductors in 
the underground structure of the New York City rapid transit rail- 
ways is an excellent one. In some of the plans of underground 
construction proposed, this could very conveniently be done ata 
moderate expense, and even if the expense were considerable it 
would nevertheless be justifiable in view of the present condition 
of affairs in respect to the control of the electrical subways now 
installed under the streets of New York. The subway system in this 
city was unblushingly devised in the interest of corrupt politicians 
and its administration throughout has been little short of a scandal. 
The recent Berliner patent decision will again direct attention to one 
of its abuses, since the control which the Metropolitan Telephone 
Company has been’permitted to acquire in the subways, in effect ren- 
ders permanent a monopoly that otherwise would have been brought 
within the field of competition by the expiration of the life of the 
telephone patents. With the control that this company now has 
over the subways of New York City, the recent annulment of the 
Berliner patent was really a matter of minor moment, for how 
can there be competition, even with every detail in the art ot tele- 
phony free of patents, if, as is thought by many well informed 
people, the local telephone company has, through the devious 
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subway Jaws, so arranged matters that its competitors cannot 
install under commercial conditions, the necessary lines? It remains 
to be demonstrated, however, whether this control is as absolute 
as is generally supposed, and a prospective competitor would con- 
fer a favor on the public and achieve a popularity that, in the 
event of success, would have a commercial value, by testing the 
matter in the courts or soliciting the intervention of the legislative 
power. The municipality is supposed to have the right to take 
over these subways at some future time, and no time is more pro- 
pitious than the present to determine if the right is an absolute 
one, and, if so, to exercise it without delay. In any event advan- 
tage should be taken of the building of the rapid transit»road to 
provide for a more comprehensive system of installing electrical 
conductors than the present one. 


THE TELEPHONE SITUATION. 


We print elsewhere a budget of matter bearing on the telephone 
situation which enables it to be viewed from several different 
standpoints. As will be seen by reference to the opinion of Judge 
Carpenter, it was decided that the Berliner patent of 1891 comes 
under the recent decision of the Supreme Court to the effect that a 
patent is invalid when its subject matter has been disclosed in a pre- 
vious patent, and which hasalso claims, though differing in breadth, 
pertaining tothe same features. In the present instance the Court 
maintained that both the function and the device for effecting 
the function, are identical in the 1880 and 1891 Berliner patents, 
and the latter is therefore void. The importance of this point 
is that if the case comes upon appeal there is offered for 
consideration, besides the issue of unlawful delay, a point in 
regard to which the view that will be taken is not uncertain. Some 
misconception seems to exist in regard to the bearing of the Bate 
Refrigerator case on the situation, the newspaper comments in con- 
nection with the Berliner decision in particular being much at 
fault in this respect. It is true that a reversal of the present inter- 
pretation of the famous statute, 4,887, would revive the Blake and 
Edison telephone patents, but it is none the less true that these pat- 
ents are now dead and the inventions to which they refer are public 
property, free to all. Owing to the circumstances, there seems to 
be no probability in case these patents are thus revived, that the 
court would order any accounting of profits. As we have stated 
before in these columns, it is generally thought by those com- 
petent to judge, that the Bate Refrigerator case was carried to the 
Supreme Court as a forlorn hope, and that the probability of a 
reversal through it of the present interpretation of section 4,887 of 
the revised statutes, is exceedingly remote. Assuming, however, 
that the law involved is reversed, the patents thus revived would 
not have the presumption of validity in their favor that existed 
in their favor formerly on account of the principle above 
referred to, recently laid down by the Supreme Court. The 
patents would have to be judged by this new criterion, with a 
probability that neither the Edison nor Blake would stand the test. 
By reference to the detailed examination of the situation, in 
another column, it will be seen that at present all forms of tele- 
phone receivers and transmitters are free, and on January 15, the 
valuable patent on the use of the induction coil with the trans- 
mitter will expire. Asa consequence, private lines may be in- 
stalled and operated under the most advantageous circumstances. 
The situation as to large exchange stations, however, is still much 
involved, and owing to the multiplicity of patents concerned and 
the scant knowledge on the subject of the requirements of ex- 
changes outside of the Bell Companies, it will be some time before 
it can be cleared up. It now seems that there would be much diffi- 
culty in economically operating any exchange of considerable size 
without the aid of switchboard and other devices covered by Bell 
patents. When, however, the difficulties to be overcome are 


clearly defined ard understood, the matter will come within the 
province of the inventor, and the conditions would have to be 
singular indeed if some method of meeting "them could not be 
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eventually be devised. But if this should this be done, it does not 
follow that competition with the present local telephone companies 
would be a simple matter. Their prior occupation of the field, the 
sagacious preparations, extending over a course of years, that were 
made with a view to prospective competition, united with a highly 
trained and efficient force, and exchanges in which the subject of 
economy of operation has been most exhaustively considered—all 
of this renders successful competition a question that cannot be 
taken for granted. 


The American Institute of Electrical Engineers. 


At the ninety-second meeting of the American Institute of Elec- 
trical Engineers, held at 12 West Thirty-first Street, December 19, 
a paper by Mr. Ludwig Gutmann ‘‘On the Production of Rotary 
Magnetic Fields by a Single Alternating Current’’ was read by Dr. 
Pupin. 

The principle of the motor described in the paper consists in the 
division of a closed circuit armature winding into sub-circuits, greater 
in number than the number of motor poles, that is, in the two-pole 
motor, the closed armature winding may be connected at three points 
120° a part—the connecting wire leading from 0° to a point of the 
armature winding 120° away, then from 120° to 240° and finally 
from 240° to 0° again. Each of the sub-circuits thus consists of 
one-third of the armature winding and a wire joining the extremi- 
ties of this third, each of the three connecting points on the 
armature wire being common to the two adjacent sub-circuits. 

The result of this system of connections is that a motor has more 
than one synchronous speed; the greater the number of sub-cir- 
cuits, the greater the number of speeds at which the armature can 
operate. 1f the armature contains ten closed circuits, and rotates in 
a two-pole field, it will be able to generate five currents, lagging 
72 degrees behind one another in phase, and would have at least 
five speeds which are synchronous. 

Looking at the device from a general standpoint, the author 
states that this particular armature construction embodies all the 
weak points of a synchronous and all the strong points of the 
polyphase motor. The weak points are, first, that the machine 
will not start from state of rest in the form described, the coils act 
on one another differentially and have a variable and negative 
value; they are in magnetic stability when at rest, hence, no rota- 
tion can result; second, the device bas a small starting torque when 
rotated, owing to the differential action of the coils, which cause, 
with a small number of closed circuits, strongly oscillating or jump- 
ing poles, until a harmonic speed is reached; third, the device, 
when in rotation, is not reversible by simply changing circuit con- 
nections. 

The strong points claimed are, first, that the motor develops 
polyphased currents in its own windings; second, that therefore it 
is more difficult to pull it out of step as it has the capacity to stand, 
what I would term, magnetic slippage. 

The device can be made to become self-starting as a series, a 
shunt or an induction motor in a field of single phase or poly- 
phased alternating currents. Suppose we have two simple continu- 
ous current motors with their armetures on the same shaft, and 
with both armature windings connected electrically by four wires at 
points of equal distance along the circumference, which number 
of conductors may be reduced or increased, depending on the 
number of phase currents desired. Now, if we send an alternat- 
ing current into one of the series motors, then the armature will 
start from state of rest and will send current impulses into the 
second armature, which become the more regular the more the arma- 
ture has approached synchronous speed, where bi-phase currents 
will be established therein; these react on the field magnet core of 
the second motor, and for the purpose of maintaining the arma- 
ture in this synchronous speed, the commutator of the second 
motor is applied to rectify the polyphase currents, and the resulting 
continuous current may be used to energize the magnet of this 
motor, 


Rotary Field Motors. 


In. an editorial in our last.issue under the above caption, by a 
slip of the pen the word ‘‘self-induction’’ was used instead of ‘‘re- 
actance’’ in referring to Dr. Pupin’s discussion of Lieut, Reber’s 
paper. The phrase in question should read ‘‘The difference in 
phase in induction motors is produced by the reactance, which is 
greatest when the armature is at rest,’’ 
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Gisbert Kapp. 


Those who occupy themselves entirely with pure theory and 
science are often looked upon by the mechanic or constructor, as im- 
practical, and their teachings are, as a rule, beyond the reach of 
those whose occupation is to produce industrial commodilies. On 
the other hand, the scientist generally leaves the application of 
his discoveries entirely to the mechanic or constructor, as he too 
often considers this beneath his dignity. The natural result is that 
there often exists an unfortunate gap between the two classes of 
workers. Fortunately, however, there is another class consisting of 
highly educated engineers who are capable of understanding and 
appreciating pure science while at the same time they are eminently 
practical, and it is these who fill the gap between the two, thereby 
bringing the valuable results obtained by the scientific investigator 
well within the reach of the mechanic or producer of commodities. 

The science and industry of electricity is fortunate in having 
among its workers a number of men of this class, and one 
of the most eminent of them is Mr. Gisbert Kapp. His 
education has been such that he is quite capable of com- 
prehending the researches ‘in pure science, and on the other 
hand his occupation has been chiefly that of a practical engineer 
and constructor, thus enabling him to apply in practice the best of 
existing knowledge. The results which he has accomplished show 
both a thorough knowledge of the 
principles, as well as a capability of 
applying them to the best advantage 
in practice. He was one of the first 
to develop a theoretical discussion of 
the dynamo which was of real prac- 
tical value to the constructor, and 
his weli known papers, in which he 
first published it, have become al- 
most classical, and even to-day many 
of the principles brought out by him 
at an early date are still in constant 
use by dynamo designers and con- 
structors. His papers and books on 
the one hand and his types of dy- 
namos and alternators on the other, 
show the possession of the qualities 
as scientific investigator and of the 
constructing engineer which together 
make the ideal combination that is 
the object of modern engineering 
education, though rarely attained. 

Mr. Kapp was born at Mauer, 
near Vienna, in the year 1852, but 
although an Austrian by birth his 
principal work in the electrical 
field was done while in London. He 
was educated at the Polytechic 
school in Zurich as a mechanical 
engineer and devoted himself in the 
earlier part of his career more es- 
pecially to marine, hydraulic and 
steain engineering. He was for five 
years chief draughtsman and de- 


signer to Messrs. Gwynne & Company, of London, and during that 
time he designed the machinery for a large number of pumping 
stations for drainage works in Holland and for docks in England 
and the Colonies. This work, curiously enough, was also intimately 
connected with the gas interest, since the firm of Gwynne & Com- 
pany was largely employed in the manufacture and creation of direct 
driven gas exhausters, in connection with which he introduced 
several improvements. 


After leaving Messrs. Gwynne & Company, Mr. Kapp travelled 
for two years on the Continent and in North Africa on behalf of 
the agricultural implement firm of Hirnsby & Sons, Ltd., in order 
to introduce their machinery and establish agencies, but this field 
of commercial activity did not satisfy his mechanical taste and when 
in 1882 the electric lighting industry began to take root in England 
he accepted an appointment as manager at the works of Messrs. 
Crompton & Company in Chelmesford. One of the first results of 
this appointment was his invention of compound winding and al- 
though it was subsequently shown that the same invention had 
been made by Varley some years previous, the principle of com- 


pounding as carried out practically by Kapp secured something 
akin to a monopoly to the Chelmesford firm, which lasted until 
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other firms had succeeded by experiment in arriving at the same 
result. 

In the following year Mr. Kapp invented a class of electrical 
measuring instruments in which permanency of calibration was ob- 
tained by the use of over saturated electromagnets. These instru- 
ments were known under the name of current or potential indica- 
tors and were widely used at that time. They had, however, the 
drawback of being influenced by external magnetic fields and were 
long ago superceded by others. 

In the year 1885 Mr. Kapp severed his connection with Messrs, 
Crompton & Company and established himself as a consulting 
engineer in London. About the same time he developed his well 
known theory of the dynamo which appeared in the fortn of papers 
read before the Institution of Civil Engineers and the Institution 
of Electrical Engineers, and was one of the first, if not the first, that 
was of any real value. This theory, and the practical part of the 
subject, formed the subject of his well known book on ‘‘The Elec- 
tric Transformation of Energy,’’ which appeared in 1886 and has 
been translated into French and German. A fourth edition of this 
book appeared in September of the present year. In 1886 Mr. 
Kapp accepted an appointment as London editor of the journal 
‘* Industries,’’? which was started at that time, and he occupied the 
editorial chair for three years until his growing practice as a 
consulting engineer employed his time to such anextent as to com- 
pel him to give up journalistic work. 

Mr. Kapp was an early advocate 
of the advantages of alternating 
currents for central station work, 
and he devoted considerable at- 
tention to the scientific construc- 
tion of alternators, transformers 
and accessory apparatus. The alter- 
nator designed by him and known 
under his name was taken up first 
by the Oerlikon Electrical Engi- 
neering Works in Switzerland and 
then also by Messrs. Johnson & 
Phillips in England, and very many 
of these machines are still in use in 
Europe. 

Last year Mr. Kapp brought out 
a new type of alternator in which 
the armature winding is stationary 
and the coils are so arranged as to 
be capable of being quickly re- 
moved and replaced in case of 
damage. This type of machine has 
also been taken up by the two firms 
above mentioned. 


Aithough Mr. Kapp made many 
friends in England and had 
there a very extensive practice as 
consulting engineer, he has_ re- 
cently left that country and settled 
in Germany. The cause of this 
step was the health of his wife, 
who suffered on account of the 
English climate. As the physician 
prescribed for her a change tojthe more bracing climate of 
the Continent, Mr. Kapp accepted an offer made him by the 
Verband Deutscher Elektrotechniker to become its general secre- 
tary, and take the editorship of the E/ektro-technische Zeitschirft 
with headquarters at Berlin, which position he now holds. 

Mr. Kapp’s charming personal qualities compel the admiration 
and respect of all who meet him. His modest, unassum- 
ing and cordial manner, combined with his high standing 
as an engineer, have made him many friends and admirers, as was 
shown by the universal regret expressed by his colleagues when he 
left London some months ago and by the testimonial tendered 
him on that occasion. 

Mr. Kapp is a member of the Institution of Electrical Engineers 
and of the Institution of Civil Engineers, to both of which societies 
he has presented a number of very valuable papers. He has also 
been a frequent contributor to the English technical press and has 
written various works on dynamo electric apparatus, most of which 
have a world-wide reputation. Recently he has been admitted as 
a lecturer at the Polytechnic Institute in Berlin, where the lectures 
on the electromagnetic apparatus, which he is now giving, are 
highly appreciated. 
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Judge Carpenter’s Opinion in the Berliner Case. 


In last week’s issue we referred editorially to the important de- 
cision of the United States Circuit Court for the District of Massa- 
chusetts, in the suit of the United States vs. the American Bell Tele- 
phone Company, for the repeal of the Berliner patent of November 
17, 1891. In Judge Carpenter’s opinion the first point taken up 
is the identity of the functions of the device described in the patent 
in suit with those shown in the Berliner patent of November 2, 
1880. After discussing the facts at issue Judge Carpenter conclude, 
that since one of the functions shown in the patent of 1880, namely, 
the function of transmitting articulate speech, is identical with 
the sule object or function covered by the patent of 1891, and since 
the device for effecting the transmission is identical in both 
patents, the patent in suit is void under the principle laid down by 
the United States Supreme Court in the case of the Miller vs. Eagle 
Manufacturing Company, commented upon in THE ELECTRICAL 
WorLD of February 17, 1894. 

The other point involved was that the issue of the patent in suit 
was unlawfully delayed through the fault of the respondents. The 
Court relates that the application for the patent was filed June 4, 
1877, and the patent was issued November 17, 1891. The patent 
to Bell expired in March, 1893. The device covered by the patent 
in suit had been in public use by the respondent corporation since 
the year 1878. The respondent corporation was of ample means to 
prosecute the application. The result of any delay which might 
take place in the issue of the Berliner patent would evidently be 
to continue so much longer the practical monopoly of the art of 
electrical transmission of articulate speech. Under these circum- 
stances, the court thinks it clear that the duty of the respon ent 
corporation was to use the greatest degree of diligence in prosecut- 
ing the application to an early issue. There should have been, at 
least, as great diligence as their own interests would have called 
for, had their business been unprotected by patent rights. 

In examining the question of diligence the court finds that up 
to June 9, 1882, there is no allegation of delay in prosecuting the 
application, but from that date to 1888 the issue of the patent was 
unwarrantably delayed on the plea of expected interference, and 
there was set on foot a so-called ‘‘general understanding’’ on the 
part of the patent office examiner and the respective counsel for the 
Bell Company and for Drawbaugh, with whose application an in- 
terference was unwarrantably anticipated; in acquiescing to this 
under.tanding the court holds that the Bell Company failed to do 
its duty and committed a wrong against the public. The plain 
duty of the Bell Company, it states, was to insist on its right to 
a patent at once, leaving the question which was pending in the 
courts to be settled whenever a final decision should be reached, 
and leaving the decision of that case to have whatever effect it law- 
fully might on the validity of the patent. 

The court is of the opinion that the unwarrantable delay thus 
caused was intended by the Bell Company, and cannot doubt. but 
that, in matters of this consequence, involving the whole business 
of a company of so large a capital and engaged in so large affairs, 
it was fully advised as to the facts and the law; its acts, therefore, 
were so gross as to forbid any inference except that it dishonestly 
delayed. the issue of the patent, taking advantage for that purpose 
of the perhaps excusable willingness of the officials ot the Patent 
Office to postpone the decision of a sharply debated question, in 
which a large public interest was involved; on the chance that a 
decision of the Supreme Court might supersede the necessity for a 
decision on their part. 

As to the delay after 1888, the court relates that the Drawbaugh 
claims were decided by the United States Supreme Court to be 
unfounded in March, 1888, and a proceeding was then set on foot 
by the Commissioner of Patents to determine if there had been a 
public use of Drawbaugh’s invention for two years before the date 
of his application; the Berliner application was then again sus- 
pended to await the result of this investigation (which was strenu- 
ously objected to by Drawbaugh, who took no part in it), and upon 
a final decision in October, that there had been no such public use, 
the Berliner patent was ordered to issue. 

The court, after examining the facts bearing, is persuaded that 
the delay, both previous and subsequent to 1888, was intentionally 
acquiesced in by tke Bell Company for the purpose of delaying the 
issue of the patent. In regards to the proof offered as to the urgent 
solicitation by the Bell Company for prompt action, the court inti- 
mates that this solicitation was only for effect, and concludes that 
the real policy was that the application was to be ‘‘worked along 
quietly’’ althongh apparently pushed with great energy. 
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The decision rendered is that the complainant has made out the 
case and that there shonld be a decree that the patent in question 
is void and shall be delivered up to be cancelled. 


The Telephone Patent Situation. 


Although the Berliner patent claims were of a broad and funda- 
mental nature, and although the decision of Judge Carpenter will 
be far-reaching in its effects and will open wide the field for tele- 
phonic competition, yet it must not be supposed that the practice 
of the art of telephony has in its entirety been made free by this 
most popular decision. Aside from its magnificent plant and the 
present possession of the field, the American Bell Telephone Com- 
pany still possesses numerous broad and strongly drawn patents 
controlling many features which have been found miost desirable 
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if not absolutely essential to the operation and very existence o 
a successful telephone system. Many of these patents have, how- 
ever, but a short period of future existence. 

Briefly, the present patent status appears to be as folows: 

‘ The fundamental patent issued to Alexander Graham Bell, cover- 

ing the art of electrical telephony, expired at its full term early 
in 1893. One year later the broad patents expired, which controlled 
the use of the magneto telephone as either a transmitter or a receiver 
“and the field was thrown open to the public for the use of such 
instruments. The magnetotransmitter, however, utilizing as it does 
at best only a portion of the energy of the voice for transmission, 
would never satisfy the demands for a commercial transmitter. 

The battery transmitter, claimed broadly and fundamentally in the 
voided Berliner patent, operated on an entirely distinct and different 
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principle from these magneto instruments. No longer was the 
voice required to /vansmit its eneigy out upon the line but only to 
act as a throttle valve for the energy of transmission, which energy 
is supplied by a separate source of power, 7. ¢., a battery. Thus, 
and only thus, did long distance telephony become a reality. 

The full effect, however, of the decision of Judge Carpenter in 
throwing all forms of the present commercial battery transmitters 
open is dependent upon the present statute law, now contested in 
the Bate Refrigerator case, being sustained tu the public, and the de- 
cision does not in any way affect, of course, the firmly woven 
network of switchboard and detail patents which are controlled 
by the "American Bell Telephone Company, and its ally, the West- 
ern Electric Company. 


DECEMBER 29, 1894, 


The detail patents granted to Francis Blake and owned by the 
American Bell Telephone Company, covering many essential but 
detail features and of the present commercial ‘‘ Blake’’ transmitter, 
have already expired by limitation due to British patents 
under the now famous section 4,887 of the Revised Statutes. The 
broad fundamental idea of this transmitter is contained in the 
patent granted to Thos. A Edison, No. 474,211, filed on July 20, 
1877, and issued almost fifteen years later, on May 3, 1892. 

In this the claim reads: ‘‘In a telegraphic apparatus operated 
by sound, the combination with the diaphragm of one or more con- 
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EDISON—NO. 474,230, 


tact points ofgplumbago or similar inferior conductor in the electric 
circuit, whereby the rise and fall of electric tension is proportion- 
ate to the pressure exerted upon the said point or points by the 
diaphragm, substantially as set forth. ’’ 

This patent, together with the two sister patents of Edison num- 
bered 474,330 and 474,332, and covering further details of the Blake 
transmitter, are invalid under the present interpretation of section 
4,887 Revised Statutes, as they were issued subsequent to the e2- 
piration of the British patent No. 2,409, July 30, 1891, for the same 
inventions. The Blake transmitter, in its essential details, is there- 
fore public property. Should the Supreme Court, however, reverse 
in the Bate Refrigerator case the present interpretation of this 
statute, the life of this patent will be revived, but this, in the opin- 
ion of many able lawyers, is a very remote contingency. | . 

Coming now to the class of transmitters using finely divided car- 
bon or electrically similar substance, and which include that class of 
transmitters in use by the American Bell Telephone Company for all 








BLAKE—No. 250,128. 


‘‘Long Distance’’ service, we find that the two fundamental Amer- 
iean patents numbered 246,512 and 250,250, issued to Henry Hun- 
ning, of England, on Aug. 30, 1881 and Nov. 29, 1881, expired by 
limitation on Sept. 16, 1892, on account of Hunning’s previous 
English patent of Sept. 16, 1878, covering the same inventions. 

This date being even previous to the date of the filing of the 
American patent, there is no question raised as to its definite ex- 
piration under Section 4,887, But while these patents were funda- 
mental and claimed ‘‘as a tension-regulator or means for varying 


"the resistance in a telephone transmitter finely divided conduct- 


ing material in a loose or free state, substantially ‘is described,’’ yet 
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there are other detail patents belonging to the American Bell Tele- 
phone Company which have assisted in the perfecting of the _pres- 
ent long-distance transmitter. Thus, although carbon itself is not 
the exclusive property of the Bell Company for telephonic purposes, 
yet it possesses a patent granted to Thos, A. Edison, July 9, 1889, 
numbered 406,567 on ‘‘an electrode for telephones composed of a 
body of granules of carbonized hard coal,’’ which covers that 
particular grade of carbon which has been found to be ex- 
cellently adapted tor transmitter purposes. The mechanical 
structure of the present long distance transmitter is also 
covered by the patent issued to Anthony G. White, on Nov. 
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1, 1892 numbered 458,311. But it is apparent that even 
without the aid of the Supreme Court decision of the Bate Refrig- 
erator case,the production of a commercial long-distance transmitter 
avoiding all infringements of American Bell Telephone Company’s 
patents and employing finely divided carbon or other conducting 
substance is dependent only upon a knowledge of the art and the 
requisite skill in mechanical construction. 

But having secured a transmitter and the present magneto re- 
ceiver, the question of operation arises. 

It was early found highly advantageous to use the induction coil 
in connection with the battery transmitter for telephonic purposes. 
Within the coming month, on Jan. 15, 1895, the fundamental} patent 
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HUNNING—NOoOs. 246,512 AND 250,250. 


on the use of an induction coi] for telephonic purposes will expire. 
This is the patent issued to Emile Berliner, Jan. 15, 1878, numbered 
199,141, and reissued Dec 14, 1880, numbered 9,499, 

Other combination patents are, however, in force with longer 
terms before expiration which are of sufficient importance to de- 
mand attention. The most important of these are, perhaps, those of 
Thomas Watson, issued Jan. 9, 1883, numbered 270,522, and April, 
16, 1878, numbered 202,495. The former of these two broadly 
claims the combination of the induction coil with any form of a 
switch which severs the ‘‘call’’ circuit and ‘‘makes’’ the talking 
circuit, or the reverse. This patent does not expire until Jan. 9, 
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1900, and by some writers of very. recent date has been considered 
to be almost an unsurmountable obstacle in the equipment of a sub- 
scribers’ station by a competitor of the American Bell ‘'elephone Com- 
pany. But when we consider the fact that for several years such a 
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WHITE—No. 485,311. 


combination and switch have constituted an abandoned method by 
the American Bell Telephone Company, it is useless to spend any 
more ‘‘sleepless nights’’ over the subject. The latter patent, how- 
ever, No. 202,495, claims broadly the use of a signalling apparatus 

in an independent or branch circuit, arranged and adopted to call 





WATSON—No. 202,495. 


the attention of the distant operator, and were it not that this 
patent expires in less than four months, on April 16, 1895, it might 
cause considerable uneasiness for the would be competitor. 

Aside from such combination patents, the receiver switch, or hook 
itself, has received marked attention from the American Bell and 





WaTSON—NoO. 270,522. 


from numerous inventors who have assigned patents to it, but a 
careful examination of these many patents fails to reveal the 
monopoly of a telephone hook suitable for all commercial purposes, 
even including the extremely broad claims of the Roosevelt patent, 
No, 215,837 which will expire on May 27,1896. This, then, narrows 
the questién down to one of switchboards and similar operating 
devices. 

While there appears to be no restraining force to prevent the 
use of an ordinary plug, connecting boards for switchboard pur- 
poses and annunciators for signalling purposes, such as are suitable 
and advantageous for smaller town and village exchanges, yet the 
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- pointed to such a result. 
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multiple switchboard and its essential combinations, with the 
necessary busy tests and operators’ devices, such as have been found 
to be highly advantageous to a quick and economical serv:ce in the 





ROOSEVELT—NO. 215,837. 


larger exchanges of our cities, are so fully and intricately tied up 
that their consideration must necessarily pass from the hand of the 
editor to the hands of the engineer and inventor. 





What Is Thought of the Telephone Decision. 


There has been no decision since that affecting the validity of 
the Edison lamp so important to the electrical industries as that 
handed down last week by Judge Carpenter at Boston annulling 
the patent for the Berliner transmitter. The following expres- 
sions Of opinion will therefore be read with interest, coming as 
they do from men prominently identified with telephone inter- 
ests, and thus naturally aquainted with the intricacies of the 
situation : 

J. E. Keelyn, president Western Telephone Construction Com- 
pany, Chicago: ‘*The decision will undoubtedly result in the 
active installation of telephone ‘exchanges in nearly all of the 
smaller cities and villages of the United States and the connection 
of one with the other, It is probable that the larger cities will 
find difficulty in overcoming the environments ot strong existing 
companies, but cities of 50,000 or less population will undoubtedly 
be revolutionized in the character of their service and rates for 
the same in the immediate future. This competition will’ neces- 
sarily force a self-protecting attitude upon the part of the Bell Com- 
pany’s licensees in the cities as stated. The low rates will not ad- 
mit of paying royalties and dividends to both the Bell Company 
and licensee companies. This must involve difficulty, probably 
also violation of contracts and litigation. The prospect for the 
next year is that the Bell Company will be kept too busy taking 
care of affairs with its licensees to worry competing companies, and 
the latter will be kept busy increasing their business. ’’ 

E. A. Catlin, president The Mason Telephone Company, Rich- 
mond, Va.: ‘‘The decision in the Berliner case was by no means 
a surprise to us. Law and justice, if we may separate the two, 
The American people are certainly tired 
of the heavy taxations put upon them by monopolies, and they de- 
mand that where there exists a doubt, it shall be construed in their 
favor. Two years hence, one will wonder why men of common 
sense so short a time back could have thought there was any doubt 
as to the outcome. Certain it is that purchasers of our telephones 
will no longer have any fears. ’’ 


Maj. S. W. Groesbeck, president Brown Telephone and Telegraph 
Company, Chicago: ‘‘The effect of the decision will, of course, be 
to open the field for numberless companies to make and sell the 
Bell Company’s telephone apparatus. With few exceptions these 
companies will have but an ephemeral existence, but we may look 
for improvements in the telephone and ability in catering to the 
public on the part of a few companies, which will insure lower rates 
to users of all forms of telephones. Regarding the magneto phone, 
the public esteems it as inferior, and until a much greater advance 
is made in the efficiency of that instrument- there will be but a 
limited demand for it. In long distance work the Bell Company 
will easily hold the lead, but in local exchanges it will be com- - 
pelled very soon to lower its tolls. ’’ 


J. J. Gorman, manager of the Manhattan Electric Supply Com- 
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pany, New York: ‘‘Thus far we have confined ourselves to the manu- 
facture of magneto telephones, but since the decision we have put 
the question to our attorneys whether it would be advisable for 
us to manufacture battery telephones. If they decide affirmatively 
we will begin the manufacture of battery telephones at once. ’’ 

F. P. Fish, counsel for the Bell Telephone Company: ‘‘As 
attorney for the defendants in the case, I do not wish to discuss 
any of the technicalities involved in the recent decision. We have 
a tight to appeal and will do so as soon as the decree isissued. I 
do not expect a decision from the Circnit Court of Appeals next 
spring, as some of the papers quoted me as saying, but I think the 
case will be argued by April.’’ 

Park Benjamin, New York: ‘‘I have not seen the full text of 
Judge Carpenter’s decision, but so far as I have read the case seems 
to have been decided more on legal technicalities than on either 
merit or priority. It is a question of patent law, not of electrical 
invention. However, I think the decision will lead to develop- 
ments in patent litigation now unlooked for, as the court’s present 
holding puts an entirely different phase on some of the former 
decisions in telephone patent cases. ’’ 

kK. S. Wallace, attorney of the Columbia Telephone Manufacturing 
Company, of New York: ‘‘While our legal position was unassail- 
able before the decision of Judge Carpenter, we rejoice that the 
people are freed from the incubus of a grasping monopoly. Tele- 
phones have become a necessity in every household, and the pub- 
lic is entitled to telephone service at fair prices. The people will 
now have no fear of litigation, and will not be subjected to threats 
or intimidations. A wide open field is presented and we expect 
our ‘phones’ to come into general use. In the other matter of sub- 
ways and franchises, the Bell peop'e have undoubtedly a hold 
which cannot be shaken for many years. We can compete with 
them in the small towns,and by lowering prices in suburban places, 
the urban population will, after a while, begin to rebel at the higher 
city rates. ‘he Bell people will then either have to reduce prices or 
some of their competitors will eventually get the city business. Our 
exchange system is of our own invention, works automatically, 
and we consider it superior to any other in use.’’ 

U. T. Fackenthall, manager of the Drawbaugh Telephone Con- 
pany, New York: ‘‘This decision puts us in a_ stronger position 
than we ever were before in regard to telephone patent rights. We 
expect to compete with the existing telephone service in both large 
and small cities, and we shall push our system vigorously. As the 
telephone, like the telegraph, requires a company with heavy capitali- 
zation to fulfill the demands of the public, probably only a few 
companies will eventually survive in the now open competition, and 
we expect to be one of them.’’ 

T. J. McGuire, manager Phoenix Telephone Company, New 
York: ‘*‘We now make only magneto telephones, so the decision 
will have little weight with us either way.’’ 


Barnard & Hoopes, Philadelphia: ‘‘We regard the decision 
simply as a step tewards demonstrating the right of the general 
public to enter into the telephone business, and feel con- 
fident that future decisions will be in line with this one. ’’ 


W. E. Russell, of the Danbury Electrical Works, Danbury, Conn: 
‘*We can but acknowledge the justice in the decision of the court 
in declaring the Berliner patent void. And we feel that compe- 
tition in the telepbone business will now begin in earnest, and that 
low rental charges must prevail in exchange work,’’ 


J. D. Leatherbee, treasurer National Telephone Manufacturing 
Company, Boston: ‘This company determined its policy with 
reference to electrical telephones some time last winter. The 
Berliner patent subject was thoroughly considered, and we have no 
reason to regret the decision reached with reference to our policy, 
which we had no doubt would be upheld and confirmed by the 
United States Court. We never for one moment thought that such 
a monopoly could be perpetuated for another term of years, when 
the fact was taken into consideration that the Bell Company was 
the sole owner and proprietor of all the inventions in controversy. 
I will simply add that we believe the decision will be far reaching, 
and I know you will excuse me from saying anything more on the 
subject at this time, for we are very much abused every day by 
customers who think we are doing them great injustice in not 
shipping telephones more promptly. ’’ 

American Mutual Telephone Co., ‘New Brunswick, N.J, by Arthur 
Pomeroy, secretary. ‘‘No one who is acquainted with the telephone 
situation will question that the recent decision strikes a se- 


vere blow at battery-phone patents controlled by the Bell Company. 
At the same time it is also a fact beyond any possible doubt, in our 
opinion, that the opposition companies introducing systems wherein 





THE ELECTRICAL WORLD. 





665 


battery carbon transmitters are used will have many obstacles to 
overcome in the form of the induction coil, the automatic hook 
switch, etc., all of which we consider absolutely necessary to give 
good battery-phone exchange service. 

‘‘In view of this fact our company has concluded to make no effort 
for the present to introduce battery-carbon phone systems. 

‘We believe, however, that the recent decision against the 
Bell Company will hasten the time when battery-phones, and all 
appliances thereto will be open tothe public, as many of the 
patents above referred to have no great length of time to run. 

‘‘Like other manufacturers of phones, switch-boards and telephone 
exchange appliances, we pride ourselves on having the best system 
in the market, but before blowing our own horn to any extent 
we are going to show the public what we can do with a magneto 
system that is absolutely non-infringing. 

‘‘Our magnetophone is entirely different from any other form of 
magneto transmitter ever produced, and if it does not prove to be 
fifty per cent. better in the transmission of speech and articulation 
than any magnetophone we have had the pleasure of testing in 
exchange service, we shall not attempt to build our second ex- 
change. 

‘‘Our facilities are such that we can manufacture several forms of 
battery carbon phones about equal to the Blake transmitter, but 
we invariably tell customers that we are willing todo so only on 
the condition that the purchaser shall take the risk of being inter-_ 
ferred with by the Bell Company. 

‘‘We are frank to state that in our opinion the public is misled on 
one point with reference to the recent decision, in that the can- 
celling of the Berliner patent does not leave the long distance 
battery phone now in use by the Bell. Company free, as there are 
many points not covered by the annulled patent, which we think 
are absolutely necessary to give battery phone service anything 
like that which is now furnised by the Bell Company. 

‘*When we have completed our Freehold (N. J. ) exchange, which 
will not be later than January 10, we shall be pleased to give you 
an opportunity to examine it, and let it speak on its own merits. ’’ 


The American Bell’s ‘Policy of Silence.’’ 


An effort by THE ELECTRICAL WORLD to secure on behalf of its 
readers the views of the Bell Company with regard to the recent 
Berliner decision, did not meet with the success it deserved. 

The refusal, however, was so neatly conveyed that we ourselves 
quite enjoyed the quiet humor of the note in which the indispo- 
sition to discuss the matter was so delicately put. In fact, we con- 
sider it so excellent that we share the do” mot with our readers. 


This is the letter (written as a personal communication to a gentle- 
man whose name as representing the American Bell is as well 
known as the telephone itself) asking for the views: 


New York, Dec. 19th, 1894, 
Dear Mr. 

Judge Carpenter does not seem to have followed the example of most 
of the other Judges, who have decided cases in which the American 
Bell Company was interested. 

I do not know whether: this outcome of the suit was what you gentle- 
men of the American Bell expected, but we should be very glad to have 
for publication in the issue which (on account of the Christmas holiday) 
will go to press on Friday, your views or the views, of Mr. ————, or 
of some one else representing the company, as to the probable effect of 
the decision. 

Mr. T. C. Platt sometimes sends to the newspapers interviews with 
himself. If we cannot get an opinion over a man’s signature, possibly 
we could get him to interview himself and send us the result. 

Of course you appreciate that our only object is to be perfectly fair and 
impattial in giving the views of a number of men respecting the de- 
cision. Most of these will, naturally, be from those whose interests are 
opposed to that of your company, and that is why we would like some- 
thing from the American Bell. 

Kindly see what you can do for us in the matter and very much oblige. 

With kind regards and the Compliments of the Season, 

I remain, sincerely yours, 
W. J. JOHNSTON, 





Here is the reply, received on Friday morning: 


Dear Mr. Johnston: In response to your request (for an opinion. 
regarding the Berliner case) it gives me pleasure to cordially reciprocate 
the personal good wishes contained in your letter. Trusting you wil! 
have a pleasant and happy Christmas, I am, 

Very truly yours, 








It seems a pity that a man who can write so admirable a letter 
should have to worry even for a moment over an adverse law decision. 
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Rope Driving—xXIll. 


BY J. J. FLATHER. 

For the ordinary factory shafting from which power is taken 
fairly uniformly throughout its length and distributed horizontally 
to counter or auxilliary shafts, situated on one or both sides of the 
main shaft, there will be three general cases to be considered, as 
shown in Figs. 41, 42 and 43, and each of these cases will be 





Fic. 41. 


modified, depending upon the direction of the belt to and from the 
main shaft. 

For our present purposes it will be sufficient to take that case in 
which the shaft friction is a maximum for the assumed direction of 
belt pull corresponding to the arrangement shown in Fig. 41. 

The friction will evidently be proportional to the weight of the 
shaft and the unbalanced belt pull acting on the shaft. 

The weight of pulleys, belts and couplings carried by the line shaft 
will vary from about one and one-half to three times the weight of 
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shaft, so that the total weight on the bearings will vary from two 
and one-half to four times the weight of shaft; for head and jack- 
shafts the total weight will probably vary from three to five times 
the weight of shaft. 

In addition to this weight there is the unbalanced belt pull, 
which increases the load on the bearings. Although the tension on 
the tight side of the belt should not ordinarily exceed about twice 
the tension in the slack side necessary for adhesion, yet it is prob- 
able that belts are frequently run with a ratio of tension equal to one 
to three, and occasionally one to four; on the other hand, it is a 
very common thing for belts, especially short ones, to be laced so 
taut that the initial tension is greatly in excess of that required for 
adhesion, in which case the sum of the tension approaches twice 
that in the tight side of the belt.* 

With ordinary shopworn belting it will be safe to assume that the 
tension T, on the slack side of the belts is one-half the tension T, 
on the tight or driving side, that is, 7,2 = 71; hence, since 7; — 73 

, 2 

: r 
2 * 33000. 
The velocity of intermediate belting is so variable that any 


7 
= /, the driving force, we have > = /, and HP = 





* We have seen shop belts. laced so tight that they would barely drive their 
countershafts or machine spindles, and yet by slacking out the lacing or insert- 
ing a short piece of belt heavy cuts could be taken where it was almost impossi- 
ble to run the machine empty with the tight belt, 
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assumption of speed must be regarded as applying to a particular 
case or representative of a certain type of factory, and cannot be 
taken as general. In many machine shops the average speed of 
intermediate belts is not more than 500 feét per minute; in others the 
average speed is more than twice as great, and in wood: working 
shops it is still greater. : 

For our present purpose we shall assume an average speed of 660 
feet per minute for belts running from the main shaft to a secondary 
or counter shaft. 


7 V 
Substituting this value in HP = * x 33000 there is obtained 
2 X 33000 
7.= ae Bees HP = 100 X HP; but since the horse-power 


- N 
transmitted by the shaft = 100 We have the tension on 


ad N 
the tight side of all the belts = 7; = 100 x 100 = d* N, there- 


fore the sum of tensions = (7, + 7) = 
3a2°N 

2L 

In the present case it will be noted by reference to Fig. 41 that 
there is an additional pull on the bearings due +to the tensions in 
the belt from fiy wheel to main line shaft. If the ratio of tight to 
slack side tension remains the same as before, and we consider that 


3 a N, and the pull per 


foot of length of shaft = 
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the velocity of main belt is four times as great as that of the inter- 

mediate belting, the additional belt pull will equal approximately 

one-fourth of the sum of the belt pulls from the main to the counter 

shafts or machinery. The resultant of these tensions, combined 


with the weight of shafting and pulleys, will be the effective load on 


the bearings. 
(To be continued. ) 


New York City Subways. 


Mr. Albert R. Ledoux, in a letter to the New York vening 
Post, recommends that provision be made by the Rapid Transit 
Commission in its plans for the disposal of underground wires. 

He says that under the terms of the franchise bestowed upon 
the Metropolitan Telephone Company (indirectly), by which they 
construct and receive the rental of electrical subways in this city, 
the municipality has the right to take over these subways at some 
future time. Whether the city avails itself of its rights under this 
particular contract or not, there is no question but that at some 
period it will come into possession of these subways; the people 
will demand it. 

Mr. Ledoux states that in his first report to the commissioners of 
electrical subways, he advocated a tunnel system for the disposal 
of the wires, gas and water pipes, but the expense precluded the 
adoption of this system. It occurs to him now that in connection 
with the tunnels of the rapid transit system, at very little increased 
expense, a compartment for wires could be provided that would 
care for all the trunk lines up and down the island, carrying also 
the out of-town lines which diverge up the Hudson River, and 
along the New Haven, Railways respectively. 


A Direct-Connected Arc Light Station. 


The first direct-connected arc light station in the United States 
was started on the night of December 17, at the station of the Mu- 
tual Electric Light and Power Company, Chicago. The plant con- 
sists of Willans’ engines direct-connected to 125-light Brush 
dyuamos running Brush-Adams Jamps. This is a commencement 
which promises to relieve arc lighting of the reproach that it has 
lagged far behind in the march of electrical progress, 
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Rapid Transit. 


BY C. WELLMAN PARKS. 

The people of New York having at the last election given favor- 
able majorities to the Rapid Transit and Greater New York propo- 
sitions, must be understood to waft all whose daily business life is 
spent in New York to be able to live under the same municipal 
government and to circulate freely between their homes and places 
of business. 

Until now the plans which have been favorably considered by the 
Rapid Transit Commission have been devised for the almost ex- 
clusive benefit of the residents of the upper end of Manhattan 
Island and the district north of the Harlem River. This is as it 
should be, but there are other residence quarters which need atten- 
tion. Residents of New Jersey and Long Island are waiting as 
patiently as possible for the time when they will be able to reach 
their business in New York without quite so many transfers as at 
present. The Brooklyn Bridge and the ferries care for this traffic 
about as well as they can, but no system can be perfect which re- 
quires two transfers. In the case of the Brooklyn Bridge I have 
never felt yuite sure that these transfers are necessary, for it has 
seemed possible to find some way to run through cars from stations 
on the Brooklyn roads to the Grand Central Depot and also through 
Chambers or Reade to Church Street and so to the Battery. 

It is proposed to avoid one transfer, so far as New Jersey passen- 
gers are concerned, by the erection of a gigantic bridge across the 
North River. Trains which arrive over this bridge would land their 
passengers in an immense union station rather too far uptown to 
accommodate any but the shopping people. The congestion of 
traffic at a terminal and transfer station located as that one would 
be could not but result in many serious accidents. While this 
bridge plan may be perfectly good from that engineering stand- 
point which ignores cost, it does not seem to be practicable from 
the broader engineering standpoint which does consider outlay and 
return. The absurdity of the requirement that piers shall not be 
erected in the river cannot be discussed at this time. 

The proposition to build two bridges to connect the Manhattan 
and Long Island railroads is much more attractive, but if the pro- 
ject is carried out it will be found to be very costly. 

Whatever may be done for the purely urban traffic, the New 
Jersey and Long Island traffic needs attention, and the following 
plan is suggested to show what can be done by using tunnels. 
Nearly all of this traffic originating outside of New York must reach 
the city below Fourteenth Street. I would propose then, as the 
backbone of the system, a four-track tunnel under Broadway or a 
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MAP OF PROPOSED ROUTES. 


neighboring street, from Union Square to the Battery with stations 
at Union Square, Astor Place, Houston Street, Canal Street, City 
Hall, Wall Street, and the Battery. As the four sub-surface tracks 
of the Rapid Transit Commission’s Broadway line will be required 
for the Manhattan Island traffic, the proposed tunnel would be in- 
dependent of and much deeper than their subway. At Union Square 
the main line would be joined by a two-track line from the Grand 
Central Depot, a two-track tunnel from Hunter’s Point, and the 
Hoboken tunnel through Fourteenth Street. At the Battery the 
main tunnel would be joined by two-track tunnels from Flatbush 
Avenue, Brooklyn, and the west side of Jersey City Heights, 
where a grand junction of all of the New Jersey railroads and the 
Hoboken and Jersey City tunnels would be made. 

As we are no longer confined to the use of coal burning Jocomo- 
tives, clean electric motors can be used to propel the trains, and 
electricity can be used to operate the pumps and light the tunnel 
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and trains. Ordinary locomotives would not be practicable unless 
easy grades were secured, either by building the tunnels in the 
shifting silt which overlies the rock in the bed of the North River, 
or by building very long approaches to tunnels built in the rock a 
couple of hundred feet below the surface of the river. 

The Van Zile Electric Tractor, which has worked satisfactorily 
on a trial track, makes it possible to use as heavy a grade as is 
needed, even five thousand feet to the mile if passengers could keep 
their seats on such agrade. Thistractor is built on the unusual prin- 
ciple of automatically controlled pressure between the driving 
wheels and the rai] instead of the usual principle of pressure con- 
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trolled by grade. In the former case when more power is required 
the pressure is increased, in the latter case wheu climbing grades 
where more power is required than on a level’ the pressure is de- 
creased so that less instead of more power is available. 

In place of the usual vertical driving wheels the Van Zile electric 
tractor uses pairs of horizontal or inclined wheels which press 
upon opposite sides of a third or traction rail. It will be seen that 
if these wheels can be drawn towards each other by the Van Zile 
apparatus, a toggle joint or other contrivance, a single pair of 
drivers can be made to furnish as much traction as a mogul engine 
on a level track. The pull on an inclined track is as much as on 
the level, for it is in no way influenced by the grade. If inclined 
drivers are used the track and switches can be easily built and 
maintained. 

With such motors it will be easy to work trains through the tun- 
nels at a uniform speed over all grades. Traction being independent 
of the weight of the motors, they can be made as light as is con- 
sistent with the rules of good electrical and mechanical construc- 
tion. 

This system of tunnels would enable every road entering New 
York to land its passengers at stations near their destinations; it 
would enable New Jersey and Long Island rail1oads to operate belt 
lines; it would enable the New York Central and the New York, 
New Haven, and Hartford Railroads to remove their car sheds to 
Brooklyn and their round houses to the northern limits of the city; 
and it would greatly facilitate the transmission of mails by making 
it possible to load and unload all mail cars at the Post Office. 

The whole system could be built and equipped for less than $25, - 
000,000, or about half as much as a single span bridge across the 
North River will cost. 

Its usefulness would exceed that of the Severn, Mersey, Thames, 
Detroit, and Chicago River Tunnels combined. 


London’s New Electric Railway. 


The latest projected railway in London, which is to connect 
Waterloo Station, the terminus of the London and South Western Rail- 
way with the very heart of the city, is making rapid progress, It is 
te be entirely underground; indeed, daylight would have difficulty 
in penetrating to its depth, and electricity will, therefore, be em- 
ployed as the propelling power. The many disagreeable features 
of steam in underground traction are emphatically deterrent to 
the citizens of London, and even the County Council would hardly 
dare to countenance a duplicate of the present District Railway, 
which, as all travelers know, is a slightly modified hades about ten 
to twenty feet below the street level. 

Examinations of the plant show that the railroad will start at 
Waterloo at a depth of thirty-six feet below the level of the South 
Western Railroad tracks, and will descend in the direction of the 
River Thames at a gradient of one in sixty. The track will then 
pass diagonally beneath the river for a distance of some three 
hundred yards, and will ascend in the direction of the city at a 
gradient of one in eighty-eight. The tunnel beneath the Thames 
will be cut at a depth of about twenty-four feet below the river 
bed, or, in other words, the level of the underground tracks will! 
be about sixty-two feet below the Thames high water mark, 
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On the Surrey or south side of the river, at Cross Street, where 
the road will pass underneath the viaduct of the London and South 
Eastern Railway the depth will be about forty-eight feet, at the 
junction of Waterloo Road and Stamford Street thirty-eight feet, 
and at Hatfield Street not less than fifty-six feet. 

After reaching the Middlesex or city side of the Thames, the first 
important road under which the tracks pass will be ihe Victoria 
Empankment, where the level of the rails will be seventy-eight feet 
below the surface of the roadway. Thence this electric railroad 
passes under the District Underground tracks, until at St. Andrew’s 
Hill, the electric will follow the same route as the District, and 
so nearly that the centre line of the upper route will be the centre 
line of the lower, as far as Friday Street. Here they diverge, and 
the Electric railway continues along beneath Queen Victoria Street 
to its terminus directly opposite the northeast corner of the Mansion 
House, the official residence of the Lord Mayor, when the rails will 
be sixty-five feet below the level of the street. The profile of the 
road, with its alternate rapid descents and sharp rises, makes it 
look very much like a switchback railway. 

The total length of the line will be about one and a half miles, 
and the tracks will be laid in two tunnels of cast iron, one for 
each direction, laid at a distance of four feet from each other. The 
internal diameter of the tunnels on the straight or ona flat curve 
will be twelve feet; on a sharp cuive they will be widened to 
twelve feet nine inches to avoid possible contact of the ends of the 
cars, which will be suspended on bogie trucks, with the sides. 
The stations will be-constructed in special tunnels, which, like 
those of the road itself, will be of cast iron. They will be of course 
comparatively spacious, the internal diameter being twenty-three 
feet. Both tunnels will be constructed on the Greathead principle. 

The trains will run directly from terminus to terminus without 
stops and will make the journey in about four minutes, at an aver- 
age speed of twenty-two miles an hour. 

The station platform of the electric railway at Waterloo being 
at a depth of only thirty-six feet, elevators will not be used, the 
travelers attaining the platforms by a series of easy declines. At 
the Mansion House, however, where a distance of sixty-five feet 
separates the passenger from the street, huge hydraulically operated 
elevators will be used, and these are to be designed of ample 
capacity to cope with the enormous traffic which will probably fall 
to the road. 

The details of the electrical installation have not yet been defi- 
nitely determined, but with the City and South London under- 
ground and the Liverpool overhead railways as object lessons, it 
may be surmised that they will be even more perfect. The use of 
electric locomotives, as in the former road, will doubtless not be 
considered, the advantages in favor of the motor car, as in our own 
Intramural Railway, being sufficiently numerous to recommend it 
for this special work. 

On the Surrey side of the river, near the west side of Blackfriars 
Bridge, a long platform was erected last June, at which time the 
excavation of the tunnel shaft was commenced. From near Hat- 
field Street, running toward the Mansion House, the two tunnels will 
be in London clay, but as the-line rises in the other direction, 
that is toward Waterloo, it will meet ballast, and as large volumes 
of water will be encountered here, this portion of the road will be 
constructed under heavy air pressure, as was found necessary in the 
case of the City and South London Railway. 

At Blackfriars, two cast iron cylindrical shafts have been sunk 
to a depth of forty-feet below high water mark, one above each of 
the projected tunnels. Below the cylinders the shafts are of brick 
work in cement, and the shaft over the up tunnel is about com- 
pleted. The object of commencing the work by sinking these two 
shafts in the river is to allow of the excavated material being raised 
and dumped directly into barges. 

As soon as the requisite depth is attained, the four protecting 
shields and the mechanical excavators will be lowered into posi- 
tion, and the driving of the tunnels will go on simultaneously in 
both directions. Asthe earth is cut away the shields will be 
pushed forward by hydraulic pressure, and the iron segments be 
let into place, each segment or ring advancing the tunnel about two 
feet. Mr. Dalrymple Hay is the engineer in charge. 


A Caselli Commemoration Medal. 


At Florence, says Z’ Z/ectricila, aa influential committee has been 
constituted for the purpose of coining a medal in honor of Giovanni 
Caselli, of Siena, the inventor of the pantelegraph. This instru- 
ment, intended to transmit writing and designs to a distance, was 
first exhibited at the Italian Exhibition at Florence in 1861. 





Vor. XXIV. No. 26. 
Sparking of Closed Coil Dynamos. 


BY GEORGE T. HANCHETS. 


This most fruitful source of trouble and annoyance to the aver- 
age station engineer, is much more ieadily met if a knowledge of 
the causes and remedies is available. Tosome extent a closed 
coil commutator requires a certain amount of care, closely akin to 
what in common parlance is termed ‘‘monkeying.’’ That is, the 
application of certain adjustments and combination of brushes 
and pressure on the commutator for no other good reason than that 
they stop thesparking. But it is also true that there are certain tech- 
nical points which have a general application to closed coil dyna- 
mos, and which cannot be neglected if sparkless running is to be 
understood. 

In a closed coil dynamo, whether drum or ring, the current ap- 
proaches the brush in two directions from the two halves of the 
armature. This is shown in figure 1. In the figure are shown the 
commutator bars, and between every commutator bar is a loop of 
wire so wound around the armature core as to assist in producing 
electro motive force when the armature is in motion in its field. 

Various inventors give these loops peculiar forms and connect in 
different ways, but the principle is in each case the same. It is 
evident that the bobbins on either. side of the brush are of opposite 
polarity, and hence both send the current toward the brush in the 
direction of the arrows. The coil C is momentarily short circuited 
by the brush, and whatever the direction of its electro-motive 
force, when delivered to the north side of the armature, the current 
in it will flow toward the brush. If, therefore, it is released be- 
fore it gets well out of the south field, the electro-motive force in 
the bobbin will be in opposition to the current that is forced 
through it by the other bobbins, and rather than instantly establish 
the full current in the resisting bobbin a bright spark will occur 
at x. 

If we rock the brush forward until the bobbin c clears the south 
field, and is discharged upon the north side empty of all current, 
we shall have bettered matters somewhat, but since it takes time to 
establish current in a coil wound about iron, or in other words 
such a coil is self-inductive, a spark will still occur at 7, although 
a smaller spark than in the first case. 

If now we rock the brush so far forward that the bobbin c enters 
the north field sufficiently to establish in it a current equal to and 
in the same direction as the full current in that side of the armature 
where it is released, there should be no spark at x. 

In a well designed dynamo the amount that the brush should be 
rocked past the neutral line is very small. The bobbin is of low 





resistance, and the field is strong. All the electro-motive force 
generated is used in establishing this current in the bobbin. If 
the bobbin is well short circuited, only a fraction of a volt is 
necessary. Hence, if a carbon or high resistance brush is used it 
must have a thicker bearing surface than a low resistance copper 
brush, for the commutating bobbin must be swung further into the 
north field before the necessary current is established therein. 

It is possible to secure sparklessness by short circuiting c for a 
shorter length of time in a stronger field by rocking the thin high 
resistance brush still further forward, but this tends to throw bob- 
bins with revérse electro-motive force on the south side of the 
machine, which makes the machine work against itself and reduces 
the output. The bobbin should be short circuited by the brush the 
instant it ceases to have electro-motive force, and the brush should 
have thickness of bearing surface enough to hold it thus until the 
full current is established in the reverse direction. It is easy to 
see that the higher the resistance of the brush the more thick 
ness of bearing surface it should have. 

On general principles this is so because the area of contact shoul 
be greater in order to transmit the main current. 

This may be remedied by increasing the breadth of the brush, 
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but to properly commutate the bobbin, the brush of higher resist- 
ance should have increased thickness as well. 

A little consideration will show that while one set of brushes may 
be set correctly the other is not necessarily so. 

In a good bipolar machine the brushes are diametrically opposite. 
However, the field magnets may not establish a uniform field, and 
in that case diametrically opposite brushes will secure sparkless 
running for only one set of brushes. The other set must be set to 
the magnetic rather than the geometrical point of non-sparking. 
When the load of such a machine changes and both brushes spark 
in consequence, mere rocking of the brushes will correct only one 
set. The other must be adjusted as before, and hence such a ma- 
chine is an endless source of trouble. This fault is more liable to 
occur with ring than with drum armatures, 

Having thus obtained an idea of the way a bobbin is reversed 
under the brush, we are in a position to consider the various causes 
of sparking and their remedies. 

There are several distinct kinds of sparks which appear at the 
brushes of a closed coil dynamo, First, those due to an imperfectly 
commutated bobbin, which are of a bluish, flashy nature These are 
not very destructive to the commutator. Second, those due to 
imperfect or insufficient contact. These are of a deep, yellowish 
red color and cut deep ruts in the commutator if allowed to con- 
tinue. 

These two are liable to appear on a dynamo in the best of order. 
There are also intermittent sparks due to a lucal defect in the ar- 
mature. 

To a man not familiar with the two different kinds of sparks, 
their distinction is a little puzzling. The spark of the improperly 
commutated bobbin may be produced by rocking the brushes out 
of position. 

The second kind may be produced by applying an excess of oil 
to the commutator with the brushes set correctly. 

The writer does not advise any prolonged experiments of this 
nature with a nicely polished commutator. The information may 
in such a case cost too dear. 

It is, however, important to distinguish between the sparks in 
order that the correct remedies may be applied. 

The bluish spark, due to an improperly commutated bobbin, is 
due only to incorrect position of the brush on the commutator. 
Even a thin brush, if not toothin, may be given sufficient lead 
to stop this sparking. 

If the field is unsymmetrical, as is sometimes the case, each set 
of brushes must be set separately at each change of load. An ex- 
pert designer can often correct an unsymmetrical field by properly 
shaping the pole pieces. 

The other kind of sparking is due to difficulties of a mechanical 
nature. A rough, uneven commutator may cause the brushes to 
jump and spark. It the commutator is not very rough, sandpaper 
may be used to smooth it, but if the commutator is very rough, 
there is no remedy but to turn it down. 

Oil or foreign substance sometimes causes sparking. 

The heat caused by the current will vaporize the oil under the 
brush and make a poor contact worse. The remedy is obvious. 

If the current isso great as to cause a heavy overload, the 
brushes will spark. This, of course, is not the fault of the dynamo, 
and efforts should be made to reduce the load. 

If the brushes spark intermittently, keeping step with the revolu- 
tions of the dynamo, there is a local defect in the armature. This 
may be due to one of the commutator bars being too high o1 too 
low, or to a loose bar. 

In the case of a high bar, see if it is not also loose by gently 
tapping it with a mallet. If it drives back with light blows, 
tighten the retaining rings. Never drive a bar back into position 
by a heavy blow, as the insulation may be damaged. 

In the case of a low bar tighten the commutator rings, if neces- 
sary, and turn down true. 

High, low and loose bars occur only in very poorly made com- 
mutators, 

It sometimes happens that the connection of a single bar has 
become loosened or broken, due to centrifugal force, magnetic 
drag or both. 

This will cause an intermittent spark. If the commutator is 
truly round and smooth, the bar at fault may be distinguished 
from the fact that the bar in front is bitten away by the inter- 
mittent spark. This should be remedied at once, for that bar may 


become lower than the rest and a ‘‘flat’’ be produced. 

In general, sparking will be avoided if the following suggestions 
are followed: 

The commutator should be true, smooth, well made and of good 
material, and free from local defects. 
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The brush should have a smooth well, trimmed surface, with no 
frayed ends to make a loose contact. 

It should have sufficient area of contact to carry the current. 

It should have sufficient depth of contact to properly commutate 
the bobbin. 

In the case of a set of brushes this may be secured by leading 

one brush a little in advance of the others, This is indeed often 
done. Experiment is the hest guide as to how much this brush 
should be led. 
«, The brushes should be set in the proper position on the commu- 
tator. Pressure of the brushes on the commutator should be just 
enough to stop the sparking and no more. The lighter the touch 
of the brush on the commutator consistently with no spark the 
better. 

Most closed coil commutators run better with a very little oil. 
It should be applied very cautiously with a bit of felt. 

No commutator of this type does well with an excess of oil, and 
a few run better without any. Experience is here the best guide. 

Some manufacturers put poor insulation into their commutators. 
These men frown upon the use of any oil at all for obvious reasons. 


Electrical Power Transmission—VI. 


BY LOUIS BELL, Ph, D. 


Power Transmission by Continuous Currents. 


31. Case II—Series motors worked at constant potential are very 
widely used for electric railway service and other cases, such as 
hoisting, in which great variations of both speed and torque are 
desirable. When supplied at constant potential the speed of a 
series wound motor varies widely with the load. In any case the 
speed increases until the counter E. M. F. rises high enough to 
cut the current down to the amount necessary to give the torque 
sufficient for that load and speed. 

If the field be strengthened the motor will give a certain output 
at a lower speed than before; if it be weakened, at a higher speed; the 
torque being in these cases correspondingly increased or decreased. 

The torque increases rapidly with the current so that when the 
counter E. M. F. is small, or mz/ as in starting from rest, the 
torque is very great, a property of immense value in starting heavy 
loads. For in starting not only is the current through the armature 
large, but the field is at its maximum strength. If the field 
strength varied directly as the current the torque would vary nearly 
as the square of the current 

Asa rule, however, these, like most other motors, are worked 
with a fairly intense magnetization of the fields so that doubling 
the magnetizing current by no means doubles the strength of the 
field. In fact, most series motors for constant*potential circuits are 
of the type used for electric railways and wound so that the field 
magnets are nearly saturated even with very moderate currents. 
Hence the torque in such cases increases but a trifle faster than the 
current. This construction is adopted in order to reduce the amount 
of iton necessary to secure a given strength of field, and so to 
lighten and cheapen the motor. 

It is quite obvious that while series motors at constant potential 
have the advantage of being able to give on occasion very great 
torque they suffer from the same disadvantage’as constant current 
motors in that they are not self regulating for constant speed. 
A centrifugal governor could of course be arranged to do the? work 
but since it happens that most work requiting great torque also re- 
quires variable speed, nothing of the kind is usually necessary. 

As previously explained the speed can be easily regulated to a 
certain extent by hanging the field strength, thus changing the 
counter E. M. F., but owing to the peculiarity of design just 
noted, this method is rather ineffective, requiring a great change in 
the field winding for a moderate change in speed. 

In general, when a considerable range of speed is needed, con- 
stant potential working is abandoned and the speed is changed 
by varying the impressed E. M. F. by means of a rheostat. If this 
E, M. F. be lowered, the current decreases and the speed’ sags off 
until the new counter E. M. F. is low enough to let pass just 
enough current to maintain the output at the reduced speed. When 
the applied E. M. F. is increased the reverse action takes place. 
Under these circumstances for a fixed load the current is approxi- 
mately the same independent ofthe speed; for with a uniform load 
the torque is constant although the output (2. e. rateof driving the 
load) varies. All railway motors are regulated in the manner just 
described, although in addition the field strength is ‘sometimes 
varied by cutting out or recombining fields. Rheostatic control neces- 
sarily wastes energy, and the greatest recent improvement in railway 
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ractice consists in reducing the E. M. F. applied to the car motors 

by throwing the two in series. This secures a low speed econo- 
mically though the rheostat still comes into play at intermediate 
speeds. 

Speaking broadly then, series wound motors while possessing 
some valuable properties, are limited in their usefulness by their ten- 
dency to vary widely in speed when the load changes. Hence they 
are “used chiefly in cases where the speed is to be varied deliberately. 
A typical motor of this class, such as is used for hoists and the like, 
with rheostatic control, is shown in Fig. 19. 














Fic. 19. 


In spite of the difficulty in regulation, the series motor possesses 
some considerable advantages. The field coils being of coarse 
wire are easily and cheaply wound even in motors for very high 
voltage; the same quick response to changes in current or load that 
makes it hard to obtain uniform speed is also most important in 
many kinds of work; the powerful initial torque, coupled with 
the kindred property of prompt reversal; all these make the series 
motor preéminent for certain purposes, especially where severe 
work is to be coupled to hard usage. 

There is one case, too, in which the series wound motor can be 
made accurately self-regulating for constant speed—a case some- 
what peculiar and unusual, but yet worthy of special attention. 

32. Case III—We have seen that when the load on a series motor 
supplied at a certain voltage increases the speed falls off until the 
increasing current due to the lessened counter E. M. F. raises the 
torque sufficiently to meet the new conditions. Imagine now that 
the impressed E. M. F.’s were so varied that the slightest increase of 
current in the motor should be met by a rise in the E. M. F. ap- 
plied to it. Evidently the speed would not have to fall as before, 
for the greater applied voltage would furnish ample current for all 
the needs of the load. If the variation in voltage could be made 
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to depend on change of torque, not giving the speed time to change, 
the regulation would be almost perfect. Such a method has been 
proposed, but owing to. mechanical difficuities has not been used 
to any extent. 

It is possible, however, so to combine a special motor and generator 
that the former will be very closely uniform in speed quite indepen- 
dent of the load. In this connection we must revert to the prop- 
erties of the series wound dynamos. If such a machine be driven 
at constant speed its electro-motive force will increase with the 
current since the strength of field, here the only variable factor in 
the voltage, will increase with the current. If the field magnets of 


the generator are unsaturated, that is not so strongly magnetized_ 


as to require considerable current to produce a moderate increase 
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of magnetization, they will respond very promptly to an increase 
of load by raising the voltage. If such a generator be connected 
to a series wound motor of proper design, the pair will work to- 
gether almost as if connected by a belt instead of along line, and 
the motor will run at a nearly uniform speed, since the least dimi- 
nution of speed, with its accompanying increase of current, will 
be met by a rise in the voltage of the generator. Such an arrange- 
ment is shown in diagram in Fig. 20. 

In this Fig. A is the generator supplying current to the motor 
B. The machines should be of practically the same output for the 
generator cannot supply current except to the one motor without dis- 
turbing the regulation. Whenever the load on B changes, a very 
small reduction in speed suffices to raise the voltage of A and 
thereby hold up the speed of B. To this end the field magnets of 
B must be more strongly saturated than those of A, else the same 
increase of current would raise the counter E. M. F. of the motor 
and its armature reaction, and defeat the purpose of the combina- 
tion. If the fields of the two machines are properly designed the 
generator will increase its voltage under load just enough to hold 
the motor at speed, as a very slight change in current immediately 
reacts on the generator. 

It is even possible to make the motor rise in speed under load if 
the generator is sufficiently sensitive to changes of current. This 
is generally needless, but it is often useful so to design A and B 
that the former will rise in voltage fast enough not only to compen- 
sate for the added load on the motor but for the added loss of 
energy in the line, entailed by the increase of current, thus regu- 
lating the motor even at a long distance. It is needless to say that 
such a system must be so arranged that the generator will take care 
of everything that tends to change the speed. When propérly ad- 
justed the system is capable of holding the motor speed constant 
within two per cent. through the range of load for which the ma- 
chines are planned. 

It should be noted in connection with Fig. 22 that whereas the 
current circulating in the armature of a generator tends to dis- 
turb the magnetic field in one direction in a motor the same reaction is 
in the opposite direction. For the current in the motor is driven 
through the armature against the counter E. M. F., 7. e. in the 
direction opposite to that of the current the machine would give if 
running as a generator. As the effect of the reaction is to skew 
the direction of the magnetic field that affects the armature con- 
ductors and the commutation must take place when the commuted 
coil is not under a varying induction, the armature reaction com- 
pels one to shift the brushes slightly away from the position they 
would have if the field were perfectly symmetrical. This shifting 
is in the direction of armature rotation in a generator, but for 
the reason above noted has the opposite direction in a motor, as 
shown in the figure. 

(To be continued. ) 


Electrodynamic Machinery—XX. 


BY EDWIN J. HOUSTON AND A. E. KENNELLY. 

101. Having thus obtained the value of the flux passing through 
the armature, it is a simple matter to determine the E. M. F. at 
any speed of rotation; for we have only to reconstruct the flux 
diagram of Fig. 85, to a horizontal scale of time in seconds, instead 
of angular displacement. This is shown in Fig. 86, for an as- 
sumed rate of rotation of 1.5 revolutions per second, or 90 revolu- 
tions per minute, the horizontal distance of O /’, being taken as one 
second, and the vertical scale being taken for convenience smaller 
than in Fig. 85. 

The E. M. F. produced in any single loop or turn around the 
armature will be the rate of increase in the flux passing through 
the armature If at the position O, commencing the curve, we 
continue the curve along the dotted tangent of O O’ for one second 
of time, we reach the ordinate m O’ of 770 kilowebers, and this 
is the rate at which flux is entering the loop at that moment; for 
if the rate at O, were continued uniformly for an entire second, 
we should evidently reach the point O’. The E. M. F. existing 
at the moment of starting 1s, therefore, 770,000 C. G. S. units (of 
which 100 million make one volt) or 0.0077 volt, and if the number 
of turns around the armature core be 1,000, the total E. M. F. in 
the armature winding will be 7.7 volts. Again, if after a lapse of 
1-6th of a second, the flux curve oabcdefghikimn, be 
examined, it will be found that the curve has reached the point 4, 
or its maximum positive value when it commences to descend 
towards g, and where the tangent is horizontal, representing that 
the rate of change of flux is zero, or similar to the condition of 
slack water in a tideway. At this point, therefore, the E. M. F. 


soe ee 
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in each turn on the armature is zero and the curve of E. M. F. 
OABCD, ete. touches the zero line. 

Again at the point g, on the flux curve, if the change of flux 
were to continue for one second uniformly at this rate, we should 
follow the dotted line or tangent g g’, which reaches the ordinate 
—400, or 500 below g’ so that the rate of change at the point g, on 
the curve is 500 kilowebers, represented by the point Q, on the 
E. M. F. curve at that ordinate. Continuing in this way we trace 
the E. M. F. curve O A B CD, etc., showing that an alternating 
E. M. F. is produced in the armature, varying between + 7.7 and 
— 7.7 volts. At the rate of rotation assumed, namely 1% revolu- 
tions per second, there will be three alternations of E. M. F. per sec- 
ond, or twice the number of revolutions in that time. 





Fics. 81, 82, 64 AND 83, 


Having now examined the means for determining the 


102. 
value of the E. M. F. developed in the armature, we will consider 
the effect of the commutator. It will be seen by reference to Figs. 
81 to 84, that the brushes 2, A’ resting on the segments of the 
two-part commutato:, the direction of E. M. F. from the armature 
towards the external circuit is reversed at the moment when 
the core passes the position of maximum contained flux, as indi- 


cated by the change in the direction of the dotted loops C’ D’” £’ 
and LZ’ WM WN’, relatively to the horizontal line. The E. M. F. 
generated by the armature is produced at the brushes 2, 2B’, will 


be represented by the pulsating E.M. F., OA BODE’ FGH 
IK IL’ MN’. It is evident that had we selected a higher rate 
of rotation the E. M. F. of the machine would have been’ corre- 
spondingly increased. 

103. The preceding considerations can only determine the value 
of the E. M. F. at the brushes, while the external circuit is open. 
As soon as the circuit of the armature is closed, the E. M. F. at 
the brushes is reduced, for the following reasons; viz. because, 
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Fic. 85.—DIaAGRAM OF FLUX PASSING THROUGH ARMATURE IN 
DIFFERENT ANGULAR POSITIONS. 


(1). The current in the armature produces an"M. M. F., always 
counter, or opposite to the M. M. F. of the field magnet, and, 
therefore, diminishes the flux through the magnetic circuit, thus 
causing a corresponding diminution in the value of the E. M. F. 
produced. Indeed, this opposing M. M. F. may, under certain 
circumstances, assume a magnitude sufficient to neutralize and de- 
stroy the permanent M. M. F. in the field magnets. This is one 


of the reasons why magneto generators are not employed on a large 
scale in practice. 
The current through the armature produces in the resistance 


(2. ) 
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of the armature, a drop in the E. M. F. If, for example, the cur- 
rent through the armature at any instant be one ampere, and the 
resistance of the armature be 10 ohms, then the drop of E. M. F. 
produced in the armature will, in accordance with Obm’s law, be 
1 X 10 = 10 volts. 

(3.) The current through the armature not being steady, but 
pulsating, the variations in current strength will induce E. M. F.’s 


FLUX THROUGH ARMATURE, KILOWEBERS. 
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Fic. 86.—DIAGRAM OF FLUX PASSING THROUGH ARMATURE AT 
DIFFERENT PERIODS OF TIME. 


in the coil opposed to the change and, 
effective E. M. F. 


therefore, reducing the 


(To be continued ). 
Laboratory of Houston & Kennelly, Philadelphia. 


Electrical Difference of Potential—An Analogy. 


To the Editor of The Electrical World: 


Sir:--In the article by Mr. John Waddell, printed in TRE ELxEc- 
TRICAL WORLD of Dec. 8th, giving a mechanical analogy of the 
generation of an E. M. F. in aconductor moving across a magnetic 
field, it is stated that the friction of the steel wires on the sides of 
the box requires an expenditure of energy when the box is moved, 
and that this is analogous to the expenditure of energy required in 
moving a conductor across a magnetic field to generate an E. M. F. 

No energy is required to move a conductor in a magnetic field 
other than that required to overcome the friction, inertia, etc., of 
the conductor, so long as no current is flowing in the conductor 
in any direction; that is, none of the energy required to move the 
conductor can be charged to the generation of the E. M. F., so it 
would seem that, in this respect at least, the analogy is imperfect, 
although ‘n its other features it seems to be a very good one. 

Scranton, Pa. ’ A. W. K. PEIRCE. 


To the Editor of The Electrical World: 


SiR :—The criticism of my article made by Mr. Peirce seems at first 
sight to be well founded; but there is an argument which induces 
me to believe that it is incorrect,and I shall describe an experiment 
which, if there is no error in the way in which it was carried out, 
leads to the same result. 

I understand Mr. Peirce’s criticism to be this: 

Work is done in the air box, described by the motion of the 
paddles, because of the flow of air from one end of the box to the 
other, whereby compression and rarefaction are effected. This 
work is due merely to the friction of the air in its passage, because 
the heating produced in the air that is compressed is counterbal- 
anced by the cooling in the rarefied air. 

Mr. Peirce conceives that there is nothing correponding to this 
plenomenon, in the case where difference of potential is created 
by the movement of a wire across a field of fgfce. The formula, 
W = E Ct is, I suppose, the basis of his assertion; the current be- 
ing zero, the work would be zero. I think, however, that this 
formula does not warrant the conclusion drawn in the above in- 
stance. 

In a statical machine of the old type, the knob connected with 
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the rubber becomes, in the old phraseology, negatively electrified, 
and the knob which is charged from the glass, positively elec- 
trified. In other words, there is a difference of potential produced 
between the two knobs. If connection is made between the two a 
spark will pass, which shows that work must have been done in 
creating the difference of potential. The case is analogous if a 
wire is moved across Jines of force. Suppose the conditions to be 
such that the one end of the wire is of one hundred volts higher 
potential than the other. If the conduction 1s uniform, and the 
field of force uniform, the potential of a plane cutting across the 
middle of the conductor is fifty volts higher than one end, and 
fifty volts lower than the other. Let the wire be supposed instan- 
taneously cut at this place, and let the motion of the parts then 
cease. In each half the potential will equalize itself throughout; 
but manifestly, the potential of one half will be fifty volts higher 
than that of the other. If connection is now made between these 
two parts, there will be a transference of electricity, and work 
will be done, which work must have been performed on the con- 
ductor, by its motion across the field of force. 

A way in which a wire may cut lines of force, is for the wire to 
remain stationary, but the field of force to vary. If an insulated 
wire run by the side of a wire in which an alternating current 1s 
passing, each end of the insulated wire will be alternately of higher 
and lower potential than the other; and if my argument be correct, 
and work be done in the variations of potential, the wire should 
be heated. Therefore, in the ordinary transformer, even if the 
secondary circuit is open, heat should be developed in it. I am 
not in a position to make the test,and I am doubtful whether the rise 
in temperature cou/d be detected, because of the small capacity of 
the circuit. (If my letter were not already so long, I should ex- 
plain in what way I consider that the capacity affects the matter, 
but perhaps explanation is unnecessary). The telephone is a more 
delicate instrument than the thermometer, and should, in the case 
suggested above, emit sounds when inserted in the insulated line. 
I tried a corresponding experiment with a Ruhbmkorff’s coil. It 
is well known that if a telephone be inserted in the secondary cir- 
cuit of a Rubmkorff’s coil, it will emit loud sounds. I joined the 
telephone with one terminal only, of the coil, the other terminal 
having no wire attached. No sound was heard in the telephone, 
but when the capacity of the line was increased by connecting it 
with the inside of a large Leyden jar battery, the outside of which 
was put to earth, sounds were quite audible. 

Again when the Leyden jar hattery was inserted de/ween one 
terminal of the secondary coil and one binding screw of the tele- 
phone, the other binding screw of which was joined directly to the 
other terminal of the coil,the sounds were almost as loud as when a 
complete circuit was made through the telephone. In this case the 
capacity of the line was larger than by the other arrangement of 
the Leyden jars, and the work done in the telephone was greater. 

Incidentally, while planniug some experiments with a view to 
throwing light on the point just discussed, I passed the interrupted 
current of the primary of a Ruhmkorff’s coil through a volt- 
ameter, and noted the amount of the mixed gases produced, in a 
given time, both when the secondary circuit was closed and when 
it was open. In the former case, the amount of gas produced was 
greater than in the latter, in about the proportion of seven to four. 
This is an easy lecture experiment, illustrating the difference of 
counter electric-motive force, in the primary circuit of a trans- 
former, the secondary circuit of which is without or with load. 

JOHN WADDELL. 

Royal Military College of Canada, Kingston, Ontario. 


Consumption of Alternating Arcs. 


To the Editor of The Electrical World; 


Sir:—In THE ELECTRICAL WorLD of Dec.15,I notice an interest- 
ing communication from Messrs, Bedell and Crehore by which an 
explanation of the unequal consumption of alternating arc carbons 
is attempted. While I agree with the authors that with an unsym- 
metrical alternating current the consumption may become unequal 
in case the energy expended during successive semi periods is 
not equal, I cannot admit the hypothesis which I find here im- 
plied, namely, that an increase of electrical energy—the electric 
quantity remaining constant—shall generally produce a greater 
waste of the carbons. With the view of completing their demon- 
stration you will permit me to offer my own explanation of the 
phenomenon. 

The thing that has first to be explained is the higher tempera- 
ture of the positive carbon terminal of a continuous current arc, 
This temperature difference, according to my theory, is based on the 
action of a thermo-electricity. It is an experimental fact that the 
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passage of a current through heterogeneous substances causes— 
independent of the Joule effect—evolutions or absorption of heat 
ut the places of contact. In a circuit of iron and copper for instance, 
a current will cool the junction in passing from copper to iron 
and heat the other junction in passing from iron to copper. Now 
in a circuit consisting of carbon and an arc we must expect the 
same thermal effects to occur. In fact the excessive heating of the 
positive carbon is such a phenomenon; the negative pole is simul- 
taneously cooled. This view can be fully substantiated by electro- 
chemical considerations. In fact the Peltier effect and the thermal 
phenomena of a voltaic cell are very closely related. The transfer 
of electric quantity between the poles of arc carbons is analogous 
with the transfer of electric quantity between the electrodes of a 
galvanic cell; this transfer being effected in both cases by ions 
or atoms. The latest views of electro-chemistry make this analogy 
still more striking, for the behavior of.the ions in elctrolytic solu- 
tions is perfectly identical with that of gases. Electrolytic disso- 
ciation into ions has to precede the transfer of electricity, and 
so with an arc the dissociation of the gases has to precede dis- 
charge. We see then that the absorption and evolution of heat of 
the arc carbons, which is proportional to the current, is exactly 
the same thing as the thermal effects we are so well familiar with 
at the surface of contact of electrodes and the solution in which 
they are immersed. That the higher temperature f the positive 
carbon causes a more rapid waste is natural. 

We will now consider what we must expect to take place under 
such conditions as are assumed by Messrs. Bedell and Crehore. 

Suppose we have an alternating current whose positive waves 
and negative waves are of unequal energy but of equal quantity. 

Let the current from 4 to B have the greater energy. Then it is 
necessary that the square root of the mean square of the instan- 
taneous values of this waves E. M. F. should be larger than that 
of the opposite wave from 2 to A. Remembering now that the 
E. M. F. is proportional to the rate of cutting the lines of force 
and assuming that the semi-periods are of equal duration, we must 
conclude that during a relevant portion of the semi-period 4d — B 
the rate of cutting the lines of force,and consequently the current, is 
greater than that during a like portion of the semi-period of B to 
A. Now since the evolution of heat due to the Peltier effect is 
directly proportional to the current, it follows that during the semi- 
period 4 — #a relevant portion of heat is developed in shorter 
time than a comparable quantity of heat during the semi-period 2 
to A. From the general laws of radiation we know that the rise 
of temperature of the body is necessarily the greater, the shorter the 
time during which we impart heat. The temperature of 4 will 
therefore exceed that of 2 and the waste of 4 will be greater. We 
see then, that there is no direct connection between electrical 
energy and consumption of carbon, as we have shown that in gen- 
eral the waste of carbon depends on the magnitude of the current 
and of course on the length of time during which a certain quan- 
tity of electricity is being transferred. 


Ithaca, N. Y. ALFRED H. BUCHERER. 





Fly-Wheel Accidents in Power Houses. 


To the Editor of The Electrical World: 


Sir:—I wish to correct a slight mistake in the automatic cut-out 
suggested by Mr. A. H. Burnett in your issue of Dec. 8, although 
the majority of your readers may have already noticed it. 

He proposes to connect a magnet with a polarized armature, in 
shunt with the armature of a generator running in parallel with 
others, so that in case the generator starts to run as a motor and 
takes current from the bus bars, the polarity of the magnet will 
be reversed, causing it to repel its armature, and close a contact 
in the circuit of another magnet operating a switch, and thus cut 
out the generator. 

The error is in assuming that the polarity of the generator will 
be reversed in the event of its running as a motor. A few moments 
thought will show that its polarity does not reverse, but its E. M. 
F. simply falls below that of the bus bars and allows the current 
to flow back through it against its own EK. M. F., which corre- 
sponds exactly to the counter E. M. F. of a motor. The only way 
its E. M. F. could become reversed is by its taking so much cui- 
rent that the series field winding. entirely overpowers the shunt and 
reverses the polarity of the field. This could not happen if an 
equalizer were used, so it is safe to say it never does happen in a 
railway power station. 

His arrangement would work all right by placing it in series 
with the armature instead of in shunt with it. 


New York, N. Y. M. P. RYDER. 
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ELECTRO-PHYSICS. 


Tesla Effects With Influence Machine.—The first part of an abstract of 
a lecture by Dr. Toepler (inventor of the Toepler-Holtz machine) is pub- 
lished in the ‘‘Zeit. fuer Elek.,’’ Dec. 1. He describes a number of 
experiments made with his multiple plate machines, and shows the 
advantages of using such a machine with 20 plates for making researches 
with high frequency currents; the machine itself is well known, but 
was improved slightly to increase the self-excitation and the intensity of 
the current for a very high voltage. He shows its application for pro- 
duing some of the Hertz effects and states that it gives two different 
kinds of primary sparks. With this machine the fundamental experi- 
ments of Tesla can be demonstrated, although it consumes only 1-16 to 
1-18-hp; better results were obtained with a 60-plate machine requiring 
%-hp. The connections are the same as usual, the machine discharg- 
ing through a spark-gap, the poles of which are connected to con- 
dense1s whose outer coatings discharge through the primary of a trans- 
former, the secondary current of which is used to produce the effects; 
with a large machine he obtains 100 sparks per second 3 mm. long; one 
of the chief advantages of using influence machines is that it gives the 
high tension and high frequency alternating curreuts directly; also that 
a better symmetry is obtained, for with an unsymmetrical system, dis- 
charges in one direction are obtained which are disturbing; no air-blast 
or magnetic field is in this case necessary to rupture the current in the 
spark-gap and to this he attributes, in part, the success of the results. 
A Geissler tube in this circuit shows the cathode light at both poles 
which proves that the current is an oscillating one, while with a Ruhm- 
korff coil the cathode light is produced at only one pole. The article 
is to be continued. 


MAGNETISM. 


Curious Magnetic Phenomena,—In the Lond. ‘'Elec.,’’ Dec. 7, Mr. 
Burnie gives the results of some experiments made to explain the phe- 
nomena described by Mr. Lloyd (see Digest, Dee. 15). Mr. Lloyd’s 
experiment was made with magnets which had previously been broken, 
whereas the present writer began with an unbroken bar magnet; in this 
he found that when magnetized, there were two consequez.t poles some- 
what resembling those obtained by Mr. Lloyd; he then tried by a num- 
ber of different methods of magnetization, to destroy these, but in every 
case the result was similar to that at first obtained; the same results 
were also obtained with other bar magnets of different lengths, though 
they were much less matked with short magnets; he finds that the ends 
of the bar were harder than the centre, that there was a rapid change of 
hardness at the consequent poles,and that the magnets were liable to break 
at the consequent poles; he believes that the ends induce the consequent 
poles in the more permeable central portion; on breaking these magnets 
it was found that they broke easily at these consequent poles; when 
broken elsewhere no such reflection of the cracks was obtaiued; he con- 
cludes among other things that in many bar magnets there are conse- 
quent poles due to the variations in the hardness in steel, that bar 
magnets usually break af one of these poles, that they are usually sym- 
metrical and that the apparent image ncticed by Mr. Lloyd was due to 
one of these consequent poles and not to the break. 

Change of Length With Magnetization.—A paper by Mr. Nagaoka 
from the ‘‘Weid. Ann.,’’ Vol. 53, page 487, is briefly abstracted in the 
‘‘EBlek. Zeit.,’? Dec. 16. He used the ovoids of Prof. du Bois, made of 
iron, nickel and cobalt; the curve for the square of the magnetization 
and the elongation resembles a hyperbola for iron and cobalt; for nickel 
it differs from a straight line only with strong magnetization; for weak 
magnetization the changes of length of all three metals varies in a 
linear ratio with the square of the magnetization, according to Joule’s 
law. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Determination of the Conductivity and the Dielectric Constant.—In a 
paper by Dr. Nernst published in the report of the meeting of the Ger- 
man Electro-Chemical Society, he discusses an apparatus for measuring 
the dielectric constant which can be used also for determining the con- 
ductivity and the polarization constant; it consists in general of a bridge, 
two arms of which are resistances, the othe: two containing the con- 
densors which are shunted, the latter being important, for without this 
shunt the method cannot be used owing to the fact that the dielectric is 
not an absolute insulator; an alternating current and a telephone are 
used; very rapid oscillations are essential. Dr. Froelich called atten- 
tion to a slight errot in the results, 
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Measuring Coefficients of Induction With a Telephone.—An article by 
Mr. Heydweiler from the ‘‘Weid. Ann.,’’ Vol..53, page 499, is abstracted 
briefly in the ‘‘Elek. Zeit.,’’ Dec. 6. He shows that contrary to the ex- 
perience of Foster, the telephone can be used instead of the gal- 
vanometer if slight changes are made in Foste1’s method. 

Electro-Chemical .Actinometry.—The original paper of Mr. Marechal, 
mentioned in the Digest Dec. 15, is published in full with illustrations 
in the ‘‘Bul. Soc. Int. des Elec.’’ for November. 

Bolometric Investigations,—A translation of a paper by Messrs. Lum- 
mer & Kurlfaum from the ‘‘Weid. Ann.,’’ Vol. 46, page 204, 1892, is 
published in the Lond. ‘‘Elec.,’’ Dec. 7. 

Alternate Current Measuring Instruments.—In a discussion published 
in the ‘‘Elek. Zeit.,’’ Dec. 6, Mr. Dobrowolsk1 stated that alternating 
cuirent measuring instruments with iron are of use only for the particu- 
lar current curves with which they have been calibrated; it is not 
possible to have such instruments with saturated iron, as the saturation 
exists only during a portion of the time of the current impulse, the 
result of which is that the curve representing the field in the iron does 
not correspond at all with that of the surrounding coil and that neither 
a mean nor a quadratic value of the curve can be found from the deflec- 
tion; the scale will change with every different cuirent curve, not 
acco1ding to any simple 1atio, but quite irregularly. 

Lmperial Reichsanstalt,—A paper by Dr. Feussuer on the work of this 
department is published in the ‘‘Elek. Zeit.,’’ Dec. 6; it is quite general 
in character. 

Board of Trade Laboratory.—The Lond. ‘‘Elec.,’’ Dec. 7, publishes 
three large photographic views of tae interior of this laboratory, photo- 
gtaphed with the aid of an arc light, magnesium light having been found 
unsuitable. 


DYNAMOS AND MOTORS. 


Alternating Current Motor Sysiem.—In the ‘‘Elek. Zeit.,’’ Dec. €, Mr. 
Schulz describes a system used by his company which appears to be 
similar to that of the General Electrical Co.; the exciter is coupled 
mechanically with the alternator, and besides supplying the continuous 
current for the fields it generates an alternating curretit, whose phase is 
shifted 90 deg. relatively to that of the alternator; a third circuit run- 
ning from this machine leads this current to the motors where it is used 
to start them. 

Unipolar Dynamos—Mr. Contades in ‘‘Cosmos.,’’ Nov. 24, describes, 
with the aid of an illustration, a machine which has been constructed; 
it onsists essentially of four unipolar disk machines somewhat similat 
to the Forbes type, but differing in the form of magnet used; two of the 
disks are on one shaft and two on another, the two shafts being rotated 
in opposite directions and the disks being connected in series through 
four sliding contacts; each disk is furthermore divided into 12 sections, 
each having a separate ring and brush contact, enabling the twelve sec- 
tions to be connected in series, 

£. M. F. and Current Curves of Alternators.—The article abstracted 
in the Digest, Dec. 15, is published in full with all of the numerous 
illustrations in ‘‘I,’Eclairage Elec.,’’ Nov. 24. 

Combined Dynamos and Turbine,—The Hall combination is illustrated 
and briefly described in the Lond. ‘‘Elec.,’’ Dec. 7. 


TRANSFORMERS. 


Open-Circuit Loss in Transformers.—The Lond. ‘‘Elec.,’’ Dec. 7, pub- 
lishes a short but interesting article by M1. Partridge in which he gives, 
in the form of curves, the results of some prolonged measurements 
which show an increase in the open circuit loss in transformers after 
they have been working for some time; he believes that this fact has 
not yet been published by any one; he claims that this is of special im- 
portance to transformer makers, who are called upon to guarantee the 
performance of their plant fora specified period. A large number of 
experiments show that this increase of waste of powe1 is due to a 
molecular change or fatigue in the iron, and not to dampness or deteri- 
oration in the insulation as might be supposed at first sight; in the 
latter case, the power factor would increase as the insulation decreased, 
but his obse1vations show that the power factor remains substantially 
constant; to prove that the results were not due to the atmosphere he 
made tests with carefully sealed transformers during a period of four 
months and compared it to a similar transformer used only wheu meas- 
urements were taken; the power taken by the former showed an 
increase, while that of the latte: remained constant. Two of the curves 
were taken from 750-watt transformeis, one of them beginning with a 
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loss of 145.1 watts and increasing in 180 days’ continual running to a 
value almost 40 per cent. higher; the osiginal loss in the second was 60.8 
watts, which increased almost 30 per cent. in about 30 days and 40 per 
cent. in about 90 days; the third was for a 15,000-watt transformer 
working regularly at a sub-station; the original loss was 63 watis, which 
was increased 40 per cent. in about 6 days after which it varied but 
averaged about the same. 

In a note by Prof. Ewing, he states that the results are so interesting 
and important that further particulars would be very desirable ; it would 
be interesting to know how the losses were measured, what the value of 
the induction was, etc. ; the observations apparently point to the change 
in the magnetic qualities of the iron 1esulting from a repetition of the 
magnetizing processes; he suggests finding by measurement whether the 
aiea of the hysteresis cycle 1s altered by this exposure to many reversals ; 
it is well known that in a new piece of i1on the values of the induction 
continue to contract appreciably dusing some scores of reversals, and it 
would now seem that such a change goes on during millions of cycles 
resulting in an enlargement of the area relatively to the value of the 
induction; the effect has an interesting correspondence in what is known 
as the cumulative influence of repeated strains on the mechanical quali- 
ties of metals; Lord Kelvin found that this fatigue tended to disappear 
during an interval of rest, and it is natural to look for a similar restota- 
tion of the magnetic quality through rest; this, together with other 
reasons, shows that it is desirable to cut out the transformer when it is 
not doing useful work. Editorially it is stated that this. phenomena is 
new only in a relative sense, intimating that it was known before. 


ARC AND INCANDESCENT LIGHTS. 


Scientific Study of Arc Lamps.—A ninth paper by Mr. Kennedy is 
contained in the Lond. ‘‘Elec. Rev.,’’ Dec. 7. He discusses series 
lamps; when running on constant current they are regulated by varia- 
tions in pressure only; he states that it is important to use a constant 
current in testing such.lamps, for if the current is variable and if there 
is a main coil (series coil) in the lamp, the test is worthless as far as it 
concerns series working; it is sometimes claimed that lamps 1egulated 
on a variation of one-half a volt, which he says may be corrected when 
the current also varies and when there is a series coil, but with a series 
lamp with no series coil one-half the voltage is powerless to feed any 
lamp in existence. He recommends the use of 120 volts instead of 100 
for general use from central stations, partially because with the former 
three lamps in series may be used. 

Gas Lighting.—A new device for producing a succession of sparks at 
the end of the burner by means of a toothed wheel operated by a pen- 
dant or by the stop-cock itself, is described and illustrated in the 
‘*Elek. Anz.’’ Dec. 6. 


ELECTRIC RAILWAYS. 


Traction.—The discussion of the institution papers of Wilkinson, 
Blackwell, Dawson and Preller is published in the Lond. ‘‘Elec.’’ and 
‘*Blec Rev..’’? Dec. 7. Mr. Parshall states that the trouble due to earth 
returns might have been avoided toa great extent ‘‘had these return 
circuits been put in accoiding to principles that were thoroughly well 
understood ; in discussing the bonding of the rails he states that experi- 
ence with polished copper contacts show that a current density of 300 
amperes per square inch for currents up to 500 amperes should not be 
exceeded, and that for greater currents such a high density was not per- 
missable; with iron contacts, especially when liable to corrosion, 50 
amperes per square inch was as high as was safe in most cases; if 1,000 
ampeies pet square inch is taken as the mean permissable density in 
bonds, the contact should be 20 times the section of the bond; for very 
large currents he recommends welding the joints. A fair value for the 
amount of energy taken by ordinary cars from 8,000 to 10,000 Ibs. run- 
ning at 8to 12 miles per hour,he ssys is one kilowatt hour per car mile; 
the current for starting is 40 to 50 amperes with the series parallel con- 
troller and coriesponds to a horizontal effort of 1,600 to 2,000 lbs. ata 
periphery of a 33-inch wheel and accelerates the car about two feet per 
second; the energy taken per car mile remains fairly constant through 
a wide range of speed. He gave curves (not published) showing the 
speed, torque and efficiency of-a good motor. Regarding the applica- 
tion of altérnating currents, he states that the properties of the induc- 
tion motor, as shown by a curve for the speed and torque, were not such 
that it compared favorably with continuous current motors for ordinary 
railway work, but the indirect application of alternating currents to 
drive commutating dynamos was being successfully carried-out; experi- 
ence in the United States direct connected railway dynamos gave results 
which were most gratifying. Captain Sankey discusses the strains on 
the machinery due to short circuits or overloads; with belt driving he 
does not think the stress so produced would lead to accident because 
the energy in the fly-wheel was discharged directly into the belt and 
not through the spokes; with a direct driven dynamo the eneigy of the 
fly-wheel had to be discharged through the spokes, and that these stresses 
might be serious with slow speeds there is no doubt, but there is no risk 
with small disk fy-wheels at high speeds; he believes that it is not the 
engine but the armature of the dynamo that would suffer damage by the 
fly-wheel; he proves this from some calculations which he gives and 
finds that there is still an ample margin left; in direct diiven sets it ‘is 
only necessary to make the shaft and the armature windings sufficiently 
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strong. Mr. Holroyd Smith desctibed a trolley pole, wire clip, trolley 
wheel, and rail bond, devised by himself, which are illustrated in the 
**Electrician ;’’ he advocates the double tread rail and wheels with the 
centre flange, a plan which had been adopted in Buda Pesth, which he 
considers the best example of electrical railway. 

Alpine Railway.—Some further information about the proposed elec- 
trical railway to the top of the Jungfrau (one of the highest snow-capped 
mountains of the Alps) a brief account of which was given in the 
Digest, March 17, is given in the ‘‘Zeit. fuer Elek.,’? Dec. 1. The total 
cost is estimated at $1,600,000 for a length of 7.38 miles, a large portion 
of which is ina tunnel, half-tunnel or under glaciers; the electrical 
installation and cars are estimated at $70,000; it is estimated that 
10,000 passengers per year wiil be carried to the Kiger Station and 7,000 
to the top; the cost of the round trip is to be $9; the question whether 
passengers could ascend so quickly to such a great height without being 
injured, was answered favo1able by an aeronaut, who stated that he had 
not experienced this sensation in making ascensions up to 13,000 ft. 

Canal Boat Traction,—According to the Lond. ‘‘Elec.,’’ Dec. 7, a 
recent trial was made of the Bovet system on the St. Denis Canal; a 
series motor operated a towing pulley over which a chain passed, which 
when not in use rests on the bottom of the canal; this chain-passes ove1 
the pulley for only three-quarters of a turn, being held by friction pro- 
duced by the magnet which constituted the pulley; the current was 
taken from trolley wires; the results were said to be very successful, 
and showed that with 2,000 watts it was possible to obtain a speed of 
1.68 miles per hour with a barge weighing 300 tons. 

Street Railways.—The article mentioned in the Digest, Dec. 15, is con- 
cluded in the ‘‘Zeit. fuer Elec.,’’ Dec. 1; a large number of estimates of 
cost are given in detail. 

Dynamometer,—The Lond. ‘‘Elec. Rev.,’’? Dec. 7, abstracts from the 
‘‘Engineer’’ a description of the car used in testing the Heilmann loco- 
motive. 


CENTRAL STATIONS, PLANTS, SYSTEMS AND APPLIANCES. 


Regulation of Three-phase Jnstallations.—A paper by Mr. Labmeyer, 
describing his system of regulation when the current is transformed into 
continuous current, is published in the ‘‘Elek. Zeit.,’’ Dec. 6; it appears 
to be similar to that suggested by Swinburne, and consists in regulating 
the phase and the voltage. 

Accumulator Stations in Berlin.—A description of some length, includ- 
ing illustrations of the system of connections, of a station supplyiug a 
section of Berlin is given by Mr. Rathenau in the ‘‘Elek. Zeit.,’’ Dec. 6. 

Electricity on Board Shif.—A paper by Mr. Gibbings is abstracted in 
the Lond. ‘‘Elec. Eng.,’’ Dec. 7. 


WIRES, WIRING AND CONDUITS. 


Inductance in Aerial Lines.—The article by Prof. Blondel (see Digest, 
Dec. 15) is concluded in ‘‘L’Eclaizage Elec.,’’ Nov. 24. He discusses 
simple methods for making numerical calculations of linear inductances ; 
the formulas require the use of a table of logarithms, and in order to 
dispense with these he publishes two tables, with their corresponding 
curves, in which he has calculated once for all certain constants, namely, 
the mutual inductance per unit of length for a number of distances 
between the axes of the two wires, and the self-inductance per unit of 
length for different radii of the wire; the results are given both in C. G. 
S. units and also in millihenrys per kilometer; with the: aid of these 
tables all the calculations can be readily made. He speaks of a very 
useful quantity which he calls ‘‘factor of reactance,’’ which is a ratio of 
the reactance of a circuit to its homic resistance, and gives tables and 
curves of the values of this factor for studying single and three-phase 
circuits. He shows how the results may be applied for calculating the 
voltage at the beginning of a line. In summarizing his conclusions he 
states that in comparing the different systems of circuits with 1egard to 
the voltage lost, he has proved that the lines consisting of three wires 
forming an equilateral triangle are the best, but in general the dis- 
symetry induced by placing them in one plane is not appreciable; that 
triphase lines in general have a negligible inductance, at least many 
times less than that of a single phase line of the same paqwer, and that 
it is preferable to diphase circuits; that the latter should be classed 
between the two others, as far as the inductance is concerned, but that 
they present even with equal charge an important dissymetry in voltage, 
which is too often overlooked and which makes it inferior, theoretically 
at least, for long distance transmissions, and thete is, therefore, ro 
longer any reason for using it, as it is possible to convert triphase into 
diphase curients and vice versa; it furthermore involves an expense of 
copper which is absolutely useless. The importance of the induction 
effects may become considerable for single-phase lines with the high 
frequencies used in America, but the three-phase circuits overcome this 
inconvenience, and their superiority, therefore, 1emains incontestible 
from this point of view, as also in regard to weight of the copper. 

Telephone Loops Without Induction,—In order to avoid the induction 
disturbance between one double line afd another, the German Telegraph 
Department runs a pair of these loops in such a way that the two planes 
through the two loops are at right angles to each other; this answers the 
purpose, but can be used only with two,loops. An arrangement which 
may be used for any number of loops on a pole is described aud illus- 
trated in the ‘‘Elek. Zeit.,’’ Dec. 6; the two wires of the same loop are 
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nine inches apaitt on the same support, but the supports are 25 inches 
apart vertically, and are alternately on the right and on the left side of 
the pole; the principle is, to keep the two wires of the same loop close 
together, but separate them as much as possible from the othe: loops; 
the system has been tried on long lines with success, and will probably 
be used universally by the German Telegraph Department. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Transmission of Time in the United States.—Mr. Pellissier’s article 
mentioned in the Digest last week is published in full with a number of 
illustrations in the ‘‘Bul. Soc. Int. des Elec.,’’ for November. 

Submarine Telegraphy.—The article by Mr. Marcillac, mentioned in the 
Digest, Dec. 15, is continued in ‘‘L’Eclairage Elec.,’’ Nov. 24; he de- 
scribes in detail the Terrin apparatus. 

Watchman’s Controller.—A system is described and illustrated in 
“*T”Elec.,’’? Dec. 1. 


ELECTRO-CHEMISTRY. 


Limits of Electrolysis.—In a paper by Dr. Le Blanc, published in the 
report of the meeting of the German Electro-chemical Society, he 
discusses the want of agreement between theory and experiments in the 
application of the Thomson law; the paper and the discussion should 
be read in their entirety. The law applies directly when the E. M. F. 
does not change with the temperature, but in other cases, which consti- 
tute the majority,the temperature coefficient must be taken into account; 
he discusses the effects of pressure on the liberated gases in the elec- 
trolysis of water, and states that as the pressure is diminished, the i. 
M. F. decreases, being almost zero, when the pressure is nearly zero, in 
which case water may be electrolized with an exceptionally small E. 
M. F.; this should be taken into account when applying the law, as the 
calorific equivalent for constant volume is independent of the pressure, 
which shows that there can be no direct connection between this equiva- 
lent and the electrical energy. He discusses the effect of using different 
electrodes and finds that with some there is only a momentary current 
when the E. M. F. increases, until it reaches a certain value, at which 
continuous decomposition takes place, even though they are all chem1- 
cally inert; the E. M. F., also depends on the concentration of the two 
gases on the electrodes, but is almost independent of the nature of the 
electrolyte; he states that it is possible to construct a cell which gives 
off the same gases at two poles, differing only in their concentration. 

Electricity Direct from Coal.—Mr. Powell, in the Lond. ‘‘Elec. Rev.,’’ 
Dec. 7, makes a suggestion which is given in full in THE ELECTRICAL 
WORLD last week, p. 637. 

Source of Current for Analyses.—In a paper by Dr. Heim in the report 
ofthe German Electro-chemical Society, he recommends the use of ac- 
cumulatots charged with Daniell cells for chemical laboratories, when it 
is not possible to use a dynamo o1 to connect with acentral station. He 
suggests using two accumulators, charging them continuously with 12 
Daniell cells, with a current of 0.1 to 0.2 amperes, the capacity of the 
accumulator being about 15 ampere-hours; the accumulators will cost 
$2.25 each, and the 12 ceJls, $4; he counts on an output of about 1,000 
ampere-hours per year; the consumption of sulphate of copper will be 
about 330 pounds per year, and that of the zinc, 66 pounds per year. 

Decomposing Composite Anodes.—In a paper by Dr. Vogel, published in 
the Report in meeting of the German Electro-chemical Society, he dis- 
cusses theoretically the decomposition or solution of anodes consisting 
of a number of chemical substances. 

Accumulators Under Water.—A correspondent to Lond. ‘‘Lightning,”’ 
Dec. 6, states that during a recent flood a number of the accumulators in 
his house were covered with two feet of water for about four days, dur- 
ing which time they continued to supply the light without suffering any 
damage; the high specific gravity of the acid prevented its being dis- 
placed to any extent by the water. 


MISCELLANEOUS 


Globular Lightning.—An interesting summary of the knowledge exist- 
ing on this subject is given by Prof. Sauter, in the ‘‘Zeit. fuer Elek.,’’ 
Dec. 1. The following are some of the statements which he makes: 
These balls of lightning last from one to ten seconds, and even for 
several minutes; they move slowly from the clouds tothe earth and 
can be followed by the eye, their speed being compared to that of a bird 
or the running of an animal; they seldom occur without being accom- 
panied by other lightning discharges; sometimes they disappear 
‘ silently, and sometimes they explode with a noise which is as great as 
the discharge of 100 cannon; sometimes they travel about without appar- 
ently following any law; the light given off is not very great; their size 
varies from that of a small ball to that of a large millstone; they may 
revolve, give off sparks or separate into small globes; at times they are 
accompanied by a slight hissing noise and leave a strong odor of sulphur; 
a peculiar property is that they sometimes bounce on the floor like a 
rubber ball, and at times the globe passes through small openings chang- 
ing its form as if elastic, afterwards becoming again a sphe1e; some- 
times they disappear in a brook or are carried away by the wind; it has 
happened that they pass through the floor or other subjects in a house 
making holes through them, but without igniting them; their actions 
on human beings are different, sometimes they have no effect at all, 
while at other times they give severe shocks, producing wounds and 
even death; they seem to be no more frequent in any particular country, 
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nor do they depend on the season. It has been suggested that globular 
lightning is perhaps only an optical delusion, being perhaps only pro- 
longed images of a dazzling bolt of lightning, and that it has no actual 
existence ; Sir William Thomson(Lord Kelvin) expressed this view in 1888 ; 
but itis remarked that the phenomenon has been observed simultane- 
ously by a number of different persons; Arago collected a number of re- 
ports and Sauter recently published a complete description of 213 cases of 
globular lightning. Planté reproduced an analogous phenomenon experi- 
mentally, and according to him it appears to consist of glowing, rarified 
ait and water vapor, the presence of the latter favoring the result and 
determining the color, which is red when much water vapor is present, 
and bluish when there is little; Planté concludes that it is a partial 
slow discharge or a discharge by influence, of the clouds whenever the 
electricity is present in exceptionally large quantity. More recently Mr. 
Lepel produced the phenomenon by means of a powerful influence 
machine, a description of which was published in that journal in 1890, 
page 487. ‘The author concludes with a list of the points which should 
be observed in recording this phenomenon. 

Practical Application of Ozone.—The Lond. ‘‘Elec. Rev.,’’ Dec. 7, 
publishes a translation of the paper by Dr. Froelich, which was 
abstracted in the Digest, Nov. 17. Ina few introductory remarks by 
“RK. A.,’’ that writer does not agree with Froelich on the advantages or 
disadvantages of ozone in rooms; an important point is to avoid an 
excess of ozone; it is also claimed that Froelich obtained only an infini- 
tesimal proportion of the ozone, which would render such an apparatus 
practically prohibitive for commercial use; it is intimated that much 
higher results are obtained by modern ozone generators. 

Removal of Naevi by Electrolysis.—A paper on this subject by Dr. 
Cagley, from the ‘Clinical Journal,’’ is 1eprinted in Lond. ‘Elec. 
Rev.,’’ Dec. 7. 

Magnetic Treatment of Zinc Ores.—‘‘lL’Elec.,’’ Dec. 1, abstracts 
briefly from ‘‘Engineering,’’ Sept. 28, a description of a process, which 
has recently been applied to an ore which was too poor to be worked by 
any other process; the results obtained were very satisfactory, as the 
material separated contained 42 per cent.of zinc; the mineral thus sepa- 
rated is partially reduced by heat until the oxides of iron become suffi- 
ciently reduced to have magnetic qualities, afterwhich they are treated 
again. 

Proceedings of Societies.—The stenographical reports of the second 
annual meeting of the German Union of Electricians at Leipzig in June, 
is published in the ‘‘Elek. Zeit.,’’ Dec. 6; most of the papers have 
already been published and abstracted; the present report contains little 
of interest technically. 

Movable Roof.—A translation of the description mentioned in the 
Digest last week is published with illustrations in the Lond. ‘‘Elec. 
Eng.,’’ Dec. 7. 

The Digest for 1894.—During the past year there wete published in 
this department, 2,923 abstracts and references, o1 about 56 per issue; 
the largest number\in any one department was 417, the next largest being 
373, under Units, Central Stations, Plants, Systems and ‘Appliances, 
Measurements and Instruments. These abstracts and references are a sum- 
mary of what was published in over 900 issues of journals, of which 
about two-thirds were published in a fo1eign language, thus averaging 
nearly 20 periodicals per week. Some important changes in this depart- 
ment will begin with the next issue. 


New Books. 


ELECTRIC LIGHT AND POWER. Giving the Result of Practical Experience 
in Central Station Work. By Arthur F. Guy, A. M. I. E. E. London: 
Biggs & Co. 352 pages, 47 illustrations. Price, $1.75. 

The author in his preface states that the object of this book is to 
record and explain that information only which may be termed useful 
practical knowledge, though in carrying out this plan the principles 
underlying the action of apparatus, where necessary, are discussed 
briefly to enable the idea to be more intelligently grasped. In the first 
chapter a historical account of the electric light and the dynamo is given, 
followed by a resume of the progress made in electric lighting traction. 
In the section devoted to the latter we are surprised to learn that of the 
750 street railways in the United States in 1893 ‘‘by far the greater 
number are run by two systems, the Thomson-Houston and Sprague’s, 
the other being run by several minor companies.’’ A comparison of the 
relative advantages and cost of electricity and gas will be found of 
interest by those engaged in electric lighting who have occasion to use 
arguments on these points. 

The second chapter is perhaps the most valuable in the book and deals 
with motive power. Here, as elsewhere throughout the volume, the 
questions of cost of operation are gone into extensively, and the timely 
subject of gas engines is particularly well treated. The third and part 
of the fourth chapters deal with the theory of electricity, magnetism and 
electrical machinery in a very elementary way. This part of the book 
gives little beyond the usual ‘‘primer’’ instruction, and therefore will 
interest those only who have little or no electrical knowledge, though 
these will appreciate the practical form in which the information is 
given. The fourth chapter concludes with some useful informtion on 
parallel working, cost and output of dynamos, and a section of a dozen 
pages of practical notes on running will be appreciated by the dynamo- 
man. Chapter V, is principally on are lighting, which is very well 
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treated under the heads of illuminating power, consumption of carbons, 
diffusion of light, fixing and trimming, and arcs in parallel. In discuss- 
ing the candle-power of arcs the author states that the actual mean 
spherical candle-power of a 2,000-cp nominal arc is probably not much 
more than 500, and that of a 1,200-cp nominal are not much above 300; 
we note, however, that in the comparison of gas and electric lighting he 
says that ‘‘a 1,200 nominal candle-power arc lamp may be said to give 
out 480 candle-power when a thin ground glass globe is used’’—a dis- 
crepancy of about 100 per cent. if the absorption of the globe is consid- 
ered. The final chapter is on the distribution of power, and while the 
treatment of the subject is rather perfunctory, the practical interpola- 
tions and illustrations give it considerable value. 

‘he work seems to be based upon the note-book of an electric lighting 
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this attachment as well as that of the socket hook, also illustrated, are . 
in their favor, and the makers feel satisfied that they will meet with 
the merited appreciation from electricians. 





A Reconstructed Station. 


An object lesson is contained in the accompanying two illustrations 
showing how electrical apparatus apparently hopelessly damaged by fire 
can be repaired and made practically as serviceable as new machinery. 
Some time ago we noted in our news columns that a fire had occured 
in the works of the Attleboro Steam and Electric Company, Attleboro, 
Mass., and Fig. 1 shows what was left of the works the next day. Not- 
withstanding the fact that the makers of the dynamos claimed that they 
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engineer and extended by the inclusion of much matter of an elementary 
theoretical character more in place in the pages of a first book or primer 
of electricity. Aside from this, it contains much of interest and value te 
the electrician and engineer, and in its entirety can be recommended to 
those starting into practical electrical work who only care to know the 
simpler parts of electrical theory. 


Lamp Socket Attachments. 


We illustrate herewith a simple gas-fixture and a socket attachment, 
manufactured by the Independent Electric Company, 39th street and 
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Stewart avenue, Chicago. The lamp fixture attachment illustrated is just 
being placed on the market under the name of the ‘‘Universal’’ and 
seems to have several specially good points. It can be readily and per- 
manently attached to gas fixtures without breaking the gas joint, which 
is a very desirable feature. It can be bent in any direction without 
impairing its strength, and having no soldered joints, there is no dange1 
of accident, even if fitted with a heavy shade. The neat appearance of 
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Fic. 1. BURNED-OvT STATION. 


were utterly worthless, Mr. S. W. Rushmore, of the Rushmore Dynamo 
Works, Jersey City, N. J., took the matterin hand and the result is 
shown in the illustration, Fig. 2, of the rebuilt station. The plant con- 
sists of eight 50-light arc machines, one 1000-light alternator, three 
90-kw and two 100-kw generators, driven by a 450-hp and a 600-hp 
Harrisburg engines. Mr. H. M. Dagget, manager, and Mr. John 
Tregoning, late superintendent of the Thomson Electric Welding 
Company,who have charge of the plant, also deserve much credit for the 
energy and judgment displayed in reconstructing the station. Owing to the 
usual light construction of the station buildings in this country, there is 





FIXTURE ATTACHMENT. 


not ordinafily in case of fire sufficient heat generated toinjure the heavy 
masses of metal employed in the construction of dynamos any more 
than it would the engines, which are very rarely condemned as worthless. 


New System of Cutting Gears. 


| We illustrate herewith a new system of radial cutters, originated and 
made by Gould & Eberhart, Newark, N. J., for the quick production 
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of perfect cut gears. Each~cutter is made individually and with 
relieved teeth so that they, can be sharpened as easily as the regular 
cutters,and without changing their form. With this system, it is claimed 
that ten to forty inches per minute of cutting is possible. The cutters 
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NEw SvyvSTEM OF RADIAL CUTTER. 


are made in gangs of from two to ten cutters,the number depending upon 
the pitch diameter and number of teeth in the gear to be cut. The cost 
of cuttng geat wheels with these cutters is reduced to a minimum, and 
it is claimed that cut gears can with them be produced at as low cost as 
those with cast teeth. 


Underground Conduits and Conductors. 


Mr. Allan R. Foote has taken up the subject of Underground Con- 
duits and Conductors for all classes of electrical service, with the 
object of producing a,book on this subject that will not only give a faith 
ful historical statement of what has been accomplished in this country 
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New Atlas Engine. 


In recognition of the demand for better results in progressive steam 
engineering, the Atlas Engine Works, Indianapolis, Ind., has recently 
placed on the market a new engine, which we illustrate, under the name 
of the ‘‘Cycloidal Heavy Duty Engine.’’ 

The cylinder of this engine is of the four-valve type, with the shortest 
possible ports, and with a live steam jacket to prevent condensation. 
The valve seats are removable for inspection or renewal; the cylinder 
lining is also removable for repair or renewal, thus affording 
an important convenience for increase or decrease of the cylinder diam- 
eter to a reasonable degree. The steam valves are multi-ported, flat 
sutfaced, tight wearing, quick opening and short traveling; they ope- 
rate for any poit opening with the least motion of a simple cycleid, are 
closed by steam pressure, and have no motion when under heavy 
pressure, and are removable for examination in three minutes’ time. The 
exhaust valves are positive mution, multi-ported valves, operated by a 
fixed eccentric, and maintain a uniform compression under all 
load variations; they are also removable fot examination or exchange of 
parts, 

The mechanism operating the valves is stripped of all crab claws, trips 
and dash pots. Rods direct from the governor and two eccentrics work 
in lateral-motion simple cycloids for the steam valves, and cranks operate 
the exhaust valves. All are made of the closest steel and are free from 
perceptible wear; they are boxed in oil, conveniently accessible for care. 

The main cross head is of the locomotive type and with abundant 
weight to take the impact of steam on the piston, equalize the pressure 
on the crank pin and diminish wear upon the piston and cylinder. The 
features of the valve cross head are direct connection between eccentrics 
and valve rods, absence of objectionable rock shafts, and diminuition of 
wear by the mounting of one slide upon the other; only the differen- 
tial motion occurs between the two. The connecting rod isa plain, 
heavy strap joint rod, the strap being the special feature. No parts are 
strained by bending, being built up of two sides and one end piece. 
The tenons on the ends, equal in strength to the sides, take the entire 
strain; the through-going bolts merely holding the parts together. 

The main bearing is removable and has a diameter equal in inches 


CYCLOIDAL HEAVY Duty ENGINE. 


in this department of electrical development, but also give the results of 
experience anda clear statement of the best practice of the day, for 
the information aud guidance of those who are yet to make investments 
in underground construction, and for city authorities in formulating rules 
and permits. In order to:‘complete this work quickly aud have it, 
when done, of the highest degree of practical efficiency, M1. Foote 
requests all persons who have had experience, or who feel an interest 
in the subject, to make suggestions to him as to the plan and scope of 
the work and also to indicate what information, based on experience o1 
technical information, they are willing to place at the service of the 
public through the medium of the book, The address of Mr, Foote is 
P. O. Box 685, Washington, D. C. 


to one-half the cylinder diameter, and a length measuring the same as 
the full diameter of the cylinder; the frictionless journal box can be 
taken out for renewal by simply jacking up the shaft and wheel. The 
governor is a strong roller bearing shaft of the inertia or dead wheel 
form, and controls the light weight, non-resisting balanced valves with 
so little effort that there is practically no variation in speed. 

Electric Railway Equipments. 

It is possible to-day to buy a car equipment for $850, which a year ago 
cost $1,250, and two years ago $1,650. While the profit is, of course, now 
much less than foimerly, yet the reduction in labor, cost of material 
nd management have been_large factors in bringing about the decrease, 
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Sinancial 3ntelligence. 


THE ELECTRICAL STOCK MARKET 





NEw YorK, Dec. 22, 1894. 


THE ELECTRICAL STOCK MARKET was infused with new life during this 
week, several of the issues of this class demonstrating that the old-time 
partiality of investors for them had not been quite forgotten. It has often been 
pointed out in these columns why electrical stocks which mainly represent 
manufacturing or operating companies whose business directly reflects trade 
conditions, should prove prime favorites with the investing class of Stock 
Exchange customers, and the renewed demand for these securities, at a time 
when the commercial soundness of the country is reasserting itself. fully 
bears out these assertions. 

GENERAL ELECTRIC betrays no sign of weakness in the midst of the varied 
onslaughts on the active Stock Exchange list. The bear clique has endeavored 
to shake down quotations all around on what they are pleased to designate 
the poor outlook for business by reason of the currency straits of the Govern- 
ment, and the so-called ‘‘Iudustrial*’ group of stocks has been the chief 
sufferer from the vicious assaults of the bear contingent. But General Electric 
has refused to participate in any declines, and this is not remarkable when 
one hears the reports relative to the company's continued prosperity. There is 
one officer quoted as saying that the business during 1894 in street railway 
equipment will exceed that of 1892, which was the banner year, Various causes 
are put forth to explain this heavy increase in the demand over 1893. For one 
thing, it is possible to-day to buy a car equipment tor $850, which a year ago 
was 31,250 and two years ago $1,650. Thatacar equipment can be produced 
at a profit for almost half of what it cost two years ago is surprising. but 
the great reductions in the price of labor and material, and economies 
introduced in manufacture, have so reduced the cost to the companies that a 
substantial margin of profit is afforded at even $850. Butitis not likely that 
prices will remain very long at the present low level, and the hard-headed 
managers of the dozens of street railway companies contemplating changes in 
motive power are hastening to secure new apparatus at prices which they are 
realizing are sure to be greatly advanced within a few months. Hence the 
big demand for street railway motors, The General Electric’s business in this 
line is steadiiy growing. November, generally the dullest of the year, has 
been the heaviest month ever experienced. Inside of sixty days the Chicago 
Metropolitan West Side Elevated Railroad, which bas been equipped by the 
General Electric Company, will be running by electricity. Many roads—among 
them may be mentioned the Kings County Elevated, of Brooklyn, and the 
Manhattan Elevated. of New York—are awaiting with interest the outcome of 
this practical experiment. The two roads in question have made thorough 
examination into the cost and practicability of equipping their lines electrically, 
and the success of the General Electric system in Chicago will probably be 
followed by its introduction in the east. It is on such prospects that General 
Blectric stock holds strong, and with reason. 


WESTINGHOUSE ELECTRIC is benefiting from similar causes. Its 
business is uninterruptedly on the increase, although the orders on hand are 
in themselves sufficient to keep the works busy for a long time. A malicious 
attempt was made during the week to rig the stock on the Pittsburg Exchange. 
A raid was made on the report that the Westinghouse Electric employees had 
been notified that the two weeks’ pay roll due last Saturday would not be paid 
for a week or so. Naturally there was hardly any truth in this and the fraud 
was discovered ere there was any chance to take advantage of the financial 
difficulty naturally inferred from the story. The facts of the case are these: 
Heretofore it has been the Westinghouse company’s custom to pay every 
alternate Saturday; recently, however, a change was ordered in the pay day, 
necessitating the postponing of payments fora week. Financial considera- 


tions had nothing to do with the change. and toany one acquainted with the- 


Westinghouse company’s condition and its prospects the story was false on its 
face. The effect on the stock was hardly perceptible and that but for a moment. 


AMERICAN BELL TELEPHONE stock broke wildly this week on the 
announcement that the courts had declared the Berliner patent void. The 
stock declined from 20034 to 191. but later rallied several points. Electrical 
experts insist that the adverse Berliner patent decision is a severe blow to 
the American Bell Telephone Company, as competitors are now able to make 
use of the valuable battery transmitter. The company's officials declare that 
the decision is only a temporary defeat. The case is to be immediately appealed 
to the United States Court of Appeals, where it will be argued as if it were 
an entirely newcase. In the meantime the income of the company is 


not threatened, as, while the Berliner putent was a ground patent, 


the Bell Company has fully protected itself by specific patents on the 
details of exchanges. The decline in the stock has, however. compli- 
eated the matter of subscription to the new stock. Rights now have little if 
any value, the current market price being 11 or 12 cents. Before these rights 
can be transferred, stockholders must subscribe to the new shares at 190. If. 
therefore, the stock declines below 190, nobody will take it; this bears out the 
claim of the Company’s officers that it is impossible to fix premiums on stock 
by legislation. The matter of subscriptions may, therefore, be seriously 
intefrered with by the new legal restrictions. 

ELECTRIC STORAGE BATTERYCO., of Phila., stock continues on the .up- 
tack now that it has acquired control of the various storage battery patents. 
The subscription books of the company's preferred stock have been opened 
but it is not expected that the small stockholders will subscribe at present. If 
they do they are obliged to pay 50 for the preferred. which is above ruling 
market prices. The amount of stock now outstanding is $13,500.000 at par, of 
which $2,500,000 of preferred is in the hands of a trustee, It is proposed to sell 
$1.000.000. at par of the trusteed stock. or $500 000 and it is this issue that is 
now offered the stockholders and that is underwritten by the heaviest holders 
in the company. 

EDISON ELECTRIC ILLUMINATING, of New York, has been strong on 
the announcement that it will show considerable more than 6 per cent. eained 
on the stock for the year. The only thing keeping the stock down around 
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par has been, it is said, the liquidation of some 15.000 shares taken from 
General Electric during the panic of 1893, which have been coming on the 
market ever since the stock recovered to par. Of late, too. there has been a 
deal of selling of the higher-priced bonds, the believers in the property 
putting the proceeds in the stock. Until July 21, 1895, the bonds can be con- 
verted into stock on ninety days’ notice. 

THE BOSTON EDISON ELECTRIC ILLUMINATING COMPANY sstock- 
holders, as announced last week, authorized the directors to increase the 
capital stock from $3,000.000 to $3,425.0@0, the new stock to be offered to stock- 
holders at 100, one new share for every six now held. The current quotation is 
120 bid. 

ERIE TELEPHONE holds its own. The company reports a net gain of 74 
subscribers for November. the total connected on December 1 being 16,006. 

AMERICAN DISTRICT TELEGRAPH have decided to postpone action on 
their dividend. until the annual meeting of the stockholders on January 24. 
1895. aA dividend of 1 per cent. is reported earned but it was thought wise to 
defer payment for the present. 

THE MEXICAN TELEGRAPH COMPANY has declared a quarterly dividend 
of 2% per cent., payable January 12 to stockholders of record January 5. 
Books reopen January 14, The company’s statement shows a surplus on 
October 1 of $378.292 and net earnings to December 31 of $62.171. As the divi- 
dend requires $47,815 there is an addition tothe surplus for the quarter of 
$14,356, and there will be a total surplus after paying the January dividends 
of $392. 642. 

THE CENTRAL & SOUTH AMERICAN TELEGRAPH COMPANY has 
declared a quarterly dividend of 1% per cent. payable January 5 to stockholders 
of record December 29. Books re-open January 7. Quarterly statement shows: 
surplus October 1, $541.283; net earnings for December quarter.$179,656 ;dividend 
requires $110,390; surplus for December quarter $68.866; surplus after January 
dividend, $610,150. 


ELECTRICAL STOCKS. 


Par. Bid. Asked 
Chicago Edison Compaty. .........-cccecsee 100 127 
Cleveland General Electric ........ ineeesec 100 80 90 
yeeee Maver meeciree Lawes OO... s . ts kt et we ee 100 = 50 
Edison Electric Il., i SR ee ee ee 100 101 102 
I ae na ne e's ee 100 109 112 
” a . SSS eae rr 100 126 128 
” 4 e ee - ies tre ae S 100 120 125 
Edison Ore Milling ...... il Nei fone bd 100 13 15 
Electric Storage Co., Philadelphia. poe hai ACN ee eae 100 39 40 
Electric Construction & < Supply ee er ee 15 7 10 
CGNs as we 15 7 10 
fr ae ee ee ae 100 2 3 
EN i ee ars sa Sate aot a 3534 3544 
General Electric, pref........ piso ae ag eee 100 67 70 
Westinghouse Consolidated, RS tes ss wes a ka 50 33 4 
I ass 6 Se 0: a a alee 50 50% 51% 
. 
BONDS. 
Hdisom Miectric 1i1., New Work ........s6- . 1,000 108}g 109 
Edison Electric Light of marope sas la ie ce Me ae ge ca 190 75 85 
General Electric Co. deb. 5’s.........0000% 1,000 91% 914% 


TELEGRAPH AND TELEPHONE. 


Asmarione Tet TOCMNONES inc. ke te ewe 100 190% 191 
American District yeqper ghana ne. Hewes tee 100 35 40 
American seegranh I) 5 a su acbee erlk! bd ee 8% 100 91 92 
Central & South American Telegraph......... 100 102 105 
EI egos. Non oo pe. ve sie 0:6 6 100 130 145 
ee te sa aa 6 ee ward eo ae © eee 100 5016 51 
Ee ee ee ae 100 103 105 
Ee. Ce cg ws ge 6 0 be, oles 100 180 190 
Mexican Telephone. . , ata a oe 66 6k S6 100 75 80 
New Englan Telephone . Sita Le epi sha. 6 ee ke 100 67 69 
New York & New Jersey Telephone.......... 100 97 98 
Postal Telegraph-Cable........ be a7Ks aoe igoeie 100 50 55 
Western Union Telegraph.......... Sa tee 100 8644 87 


ELECTRIC TRACTION stocks evidence increasing interest therein. This is 
probably due mainly to the rapid introduction everywhere of the electrical street 
railway, thereby making investors everywhere personally acquainted with the 
earning possibilities of electric traction stocks. It 1s commented on in a pre- 
ceding paragraph how the cheapness of car equipments has resulted in a tre- 
mendous demand from all sections of the country for electric equipment for 
street railways. The economy of electricity as a motive power is becoming a 


. more and more patent fact, and electric traction stocks must, with the continued 


introduction of electric roads, be a more and more important factor in the in- 
vestment securities market. 


ELECTRIC TRACTION STOCKS. 


Bid Asked 
Union Ry. Co. (Huckleberry) RAG iy ig, eg, “gr'gtalw asp bith ecene # 130 136 

Brooklyn Traction Te or 6 tye, os a wk ete ee oe 66 69% 

ws a: ate a > ba at oe as @ «oes 14% 15% 
i I ete Se m,n le se ea e%e 6 amie 14 14 
I oe Fe on oe eis. 6 sw io a a eb eae 38% 40 
ie ESE ae a> as aie wie give # 45 50 
Louisville ANI. i 6) 5&5) 8 “eo iS eb Biel oe. o 87 88 
a > aon gl en Sa ky ‘nee wee» 37 39 
I ga, , kN 5 4%. 0 a ow olebe 0 © 8 0 8 45 47 
Ce OI ae eg os tg 0 ee 6 eae oi ae ee e« 68 70 
North Shore Traction... ... cata tas ype se, ae ies 23% 25 
New Orleans Traction. .... Se ee ae ee a eee 63% 65 
Worcester a ne 5k a ge eed Ss ea 80 82 

os ERS eae ee eae 14 15% 

Metropolitan Traction, Philadelphia.......... iat 103% 1040 
I I oo oie re ag gw 0 © dee ws e- 99 10 
ads ec ew es kee @ hee 6 te ee ets 52% 53 
Sen te es NN aS Sra. oe oo le cetdv ele bee 100 - 

BONDS 

Bid Asked 

*Union Ry. Ist. mtge 6s. . . ee es ee ee eee ° 105 108 
*Westchester Electric ist.m.§s.:.::: 5 3/:37: a trai; ete’ 98 101 
EG es 8 ke we ce 8 ose ee ae 95 7 
SN Os SENTERO, 3:6 | 5 v6 60 bi 0. 08 oe a W BTECR 89 92 
Columbus Crosstown Ist. 5s........ ate kk te WSR cae 95 97 
Binghamton Railroad Co.5s8............ . ; 9 100 





*With accrued interest. 
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Special Correspondence. 


NEw YorK NOTEs. 





OFFICE OF THE ELECTRICAL WORLD, 
253 Broadway, New York, Dec. 22, 18%. 

MR.’FREDRICK BATHURST sailed for Europe on Saturday as the accredited 
representative of the owners of the British Interior Conduit patents. Mr, 
Bathurst was an electrical engineer in England. Afterward he came to Amer- 
ica and held an important position for about six years at Schenectady. For the 
last six months he has devoted his attention to studying the processes em- 
ployed in the manufacture of interior conduit tubing. It will, therefore, be 
seen that he goes back to England well equipped for the work he has undertaken, 
and he carries with him the wishes of his numerous friends in Amcrica for 
success. 


WESTERN NOTES. 
936 Monadnock Building, Chicago, 
December 21, 1894. 

W. WORTH BEAN—and who doesn't know him—from across the lake, 
dropped in at THE ELECTRICAL WORLD office one day this week. Bean is as 
young as ever. 
= THE CHICAGO AND WORTH STREET RAILWAY COMPANY, Chicago, IIl., 
capital stock $2.000.000, has been incorporated by W. W. Beatty, J. H. Smith 
and M. Skinuer. 

THE MANUFACTURER'S ASSOCIATION of Cincinnati 
County, gave a very successful dinner at the Grand Hotel, 
on Thursday evening. December 20. 

THE SIEMENS-HALSKE ELECTRIC COMPANY says its business at the 
present time keeps it working night and day, and it does not see where the 
complaints of ‘‘hard times'’ come from. 

THE WEBSTER ELECTRIC COMPANY, of Minneapolis, Minn., suffered loss 
from a fire in its store room at 11 Washington avenue N. The origin of the 
fire is not known. No insurance was carried. Although the loss was not great 
it is somewhat disheartening to a small firm in these dull times. The pros- 
pects of the company for the future, however, are bright and a good year in 
1895 is expected. 

THE WASHINGTON ELECTRIC COMPANY is in a quiet way building up a 
very handsome business. Its annunciator business alone is remarkably large 
for such a new firm, while its general contract business in work like manufac- 
turing telephones, telephone switch boards and especially electric light and 
other devices for theatrical work, is gratifyingly large. It 1s one of the few 
places in Chicago where a man can go and have any kind of a job finished in 
first-class style. 

THE CENTRAL ELECTRIC COMPANY, of Chicago, has placed on the 
market a Leclanche porous cup, having the date on which it was made 
stamped on the outside. Everyone using the cup will appreciate this. as it is 
frequently a great convenience to be able to determine why a cell fails, or to 
know that it has failed much sooner than it should under ordinary circum- 
stances, Knowing the date of its manufacture it isa! easy matter to deter- 
mine whether the difficulty rests with the porous cup itself. The Central 
Electric Company is now sending out the supplements to its large catalogue, 
giving over 100 pages describing electric appliances. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 


and Hamilton 
Cincinnati, O., 


Oregon City, Wash., Dec. 14 1894. 


JAMES G. WARNER now represents the Westinghouse Electric Manutactur- 
ing Company,in Tacoma, Wash.,, the Portland agency having been discontinued. 

MR. T. A. SHOCK, formerly district enginee: of the Northwest General Elec- 
tric Company in Portland, Ore., is now superintendent of the Central Electric 
Railway Company. of Sacramento, Cal. 


SCOTT’S MILLS, ORE., now has an incandescent lighting plant in operation 
supplying street lights. The towns of Gervais and Dayton, Ore., have also de- 
cided to light their streets with electricity. 

THE PORTLAND GENERAL ELECTRIC COMPANY has installed in ‘'Sta- 
tion A,’’ Oregon City, an additional railway generator, Edison type, having a 
capacity of 100-kw. The East Side Railway and the Willamette Falls Railway 
are operated by this station. 


MR. AXEL ECKSTROM. of Lynn, Mass., who is representing the General 
Electric Company, of New York, has been in Oregon City lately. on business 
connected with the new electric station of the Portlaud General Electric Com- 
pany at this point. He makes Portland, Ore., his temporary headquarters. 


THE OREGON TELEPHONE AND TELEGRAPH COMPANY, of Portland 
Ore., has made arrangements, through Superintendent J. H. Thatcher, to 
install a telephone exchange in Oregon City. The central office will be located 
in the. new Canfield building, and there will be about 25 subscribers the first 
month. Business is improving on the long distance lines of this company. 

THE CITY OF PORTLAND, ORE., has just closed a contract with the Port- 
land General Electric Company to light and heat the new City Hall, and also to 
operate the elevators. The contract price is $475 per month. The Portland Gas 
Company offered to furnish the same service for $425, but the electrical service 
was considered more satisfactory. There will be more than 1,000 incandescent 
lights in the building. 

THE NORTHWEST GENERAL ELECTRIC COMPANY, of Portland, Ore. 
recently closed a contract to instail a 300-light alternating machine of the T.-H. 
type, in the State Reform School in Salem, Ore. The company will supply the 
Willamette Pulp and Paper Company, of Oregon City. with a six-pole power 
generator of a special type, having a capacity of 300-hp, and designed to operate 
electric motors which will drive the company’s paper machines, 


THE NEW FIRM of electrical contractors, composed of H. C. Stevens, Jr.. 
and C. G, Miller, have opened an office und supply house on Main street between 


THE ELECTRICAL WORLD. 


679 


Sixth and Seventh, in Oregon City. They also handle the supplies for the Port- 


‘land General Electric Company’s commercial circuits in Oregon City. The new 


firm has recently wired the Capen shoe factory for 60 incandescent lights, the 
Baptist church for 33 lights, and the Barclay building for 40 lights. 

THE WILLAMETTE PULP AND PAPER COMPANY. of Oregon City, recently 
set in operation an electrical power installation comprising two T.-H. motor 
type railway generators, which supply current for a G. E. M. P. iype motor hav- 
ing a capacity of 120-hp at 500 volts. The generators are located in the com- 
pany’s pulp mills about 200 yards from the motor, which is used to operate a 
new Pusey & Jones Fourdrinier machine just erected by Mr. Noble Heath, of 
Willmington, Del. 

THE SACRAMENTO POWER AND LIGHT COMPANY, of Sacramento, Cal. 
has closed a contract with the General Electric Company, of New York, for the 
equipment of an electric station in Folsom, Cal., from which current will be 
transmitted to Sacramento, 24 miles distant. The apparatus includes four 
1,000-hp alternating generators, 3-phase system, which will be directly coupled 
to four 30-inch Smith & McCormick horizontal turbine water wheels. Four 
thousand horse-power will be transmitted at 11,000 voltss 

THE POSTAL TELEGRAPH-CABLECO., which recently completed its second 
ranscontinental route through to New York, via San Francisco, Denver and 
Chicago, made a test of its lines December 2. Wires were successfully worked 
from Portland, Ore., to New York via the new Eastern route, and back to Port 
land via the old route, making a continuous circuit of nearly 8.000 miles. The 
new route starts eastward from Mojave, Cal., while the old line follows the 
Canadian Pacific route after it leaves the Pacific coast system. 

THE PORTLAND GENERAL ELECTRIC COMPANY recently moved into its 
new general office building at the corner of Seventh and Alder streets, Port- 
land, Ore. The office building will for the present consist of one story. 45 by 
100 feet, containing suites of offices arranged in the latest mode, and an 18-foot 
basement, which will be utilized as the distributing station for the city. The 
transformers from the present sub-stations will be removed to the new building, 
and two new rotary transformers of 500-hp each will be installed there. The 
present capacity of the station is 8,000-hp. 


St. Louis, Dec. 20, 1894, 

THE HEINE BOILER COMPANY are busy as ever spreading the fame of 
their water tu be boilers. 

THE WAGNER ELECTRIC COMPANY have one of the busiest factories to be 
found in the Wnited States just at the present time. Their orders for transform- 
ers have piled mountain high. and they are working under unusual strain to 
keep up with the procession of requisitions constantly coming their way. 


THE PLANTERS’ HOTEL seems to be drawing immense crowds. Its elec- 
tric lighting equipment is certainly one of the finest in the world, and does 
much to enhance the splendor of what may be catalogued as one of the grandest 
hotels ever constructed. Everything in and about the plant was supplied by the 
General Electric Company. 

THE RANKIN & FITSCH ENGINE COMPANY, whose great engine in ser- 
vice at Atlanta every visitor tc that city in connection with the recent conven- 
tion remembers with delight, is building another monster for the city of Chi- 
cago, to go in the new power plant. This company is doing a large business 
with electrical equipments and build an excellent engine. 

THE ST. LOUiS REGISTER COMPANY report things momentarily quiet in 
the register business; but they have an unusual number of inquiries on hand 
that will materialize into orders just after the holidays, when purchasing 
agents are a bit easier and not so afraid of makinga big buying list for '94, The 
business of the company the past year has been very gratifying. 

THE ELECTRIC CLUB held its annual meeting for the election of officers on 
the 19th, with the following result: President, Robert McCulloch; vice-president 
and secretary, Louis Nahm; treasurer, Capt. I. A. J. Schultz. Directors, A. s. 
Partridge, W. H. Bryan, W. L. Arnold, E. W. Moon, H. H. Humphreys and 
Col. E. D. Meier. Considerable comment was made on the fact that Mr. J. H. 
Rhotehamel was defeated for re-election as one of the directors. 


THE AMERICAN ELECTRICAL MANUFACTURING COMPANY find busi- 
ness so good that they have been running night and day since September first, 
and have about completed arrangements for their new extension. This will more 
than double their present capacity, and will afford the company ample facilities 
for supplying their trade that now embraces all sections of the country, Mr. 
Louis Nahm stays at the helm and manages everything in his well known mas- 
terly style. 


___ Tews of the Week. 


TELEGRAPH AND TELEPHONE. 


PAWTUCKET, R. I.—The work of building subways for telephone wires has 
commenced. 

ROCK HILL, S. C.—The Rock Hill Telephone Company, with a capital of 
$5,000, has been incorporated by A. R. Smith and John G. Anderson. The com- 
pany is to operate a telephone system in the city of Rock Hill and in the county 
of York. 

ANDERSON, IND.—The American Telephone Construction Company, with a 
capital stock of $200,000, was organized with Charles M. Harriman, president, 
and Fred Bradbury, secretary. The company will construct and operate tele- 
phone plants at Noblesville, Lebanon, Bluffton, Laporte, and Anderson. The 
American telephone system will be used. 





ELECTRIC LIGHT AND Power. 


OWENSBORO, KY.—Bids will be received by W. F. Small for the erection of 
an electric light plant. 

BALTIMORE, MD.—The Park Board is considering the question of an elec- 
tric light plant of its own. 


CEDARBORG, WIS.—J. W. Reader has been granted a franchise to construct 
an electric light and power plant. 
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WEEDSPORT, N. Y.—Mr. Burritt will erect a magnificent opera house in the 
spring, to be lighted by electricity. 

SOUTH HAVEN, MICH. —The citizens will vate Dec. 17th, on the question of 
issuing bonds for establishing an electric lighting plant. 

OSCALOSA, IOWA.—The Oscalosa Electric Light plant caught fire from the 
boiler room, and the entire plant, valued at $30,000, was consumed. 

LONG ISLAND CITY, N. ¥.—The Electric Mluminating & Power Company 
have been awarded the contract for lighting the streets by electricity. 


BOSTON, MASS.—The Boston Electric Light Company is to erect a four story 
brick addition, 40x50 feet, to its plant on Head Place, to be used for storage 
purposes. 

BALTIMORE, MD.—Officers of the C. & O. canal are discussing the plan of 
equipping the canal with electricity as a motive power. Will cost nearly 
$3,000, 000. 

JACKSONVILLE, FLA.—A committee of two members of the City Council has 
been appointed to visit two other towns where they have electric lights, and 
1eport on the advisability of erecting a plant here. 

LESTERSHIRE, N. Y.—At the last meeting of the tax payers of the village of 
Lestershire, it was decided to have electric lights in that village,and the contract 
was let to the Binghamton General Electric Company, of Binghamton. 

PORTLAND, ME.—The Tremont Improvement Company has been organized 
at Portland for the purpose of building and operating electric light, heat and 
power plants and supplies of electric railways, with a capital of $1,000. The 
president is E. F. Thompson, of Portland. 

HASTINGS, PA.—Thomas 1. McHugh, of Houtzdale, visited the town to look 
over ground preparatory to establishing an electric light plant, which he will 
erect here by February 1,1895. He has no doubt that he can secure contracts for 
409 lights, the number necessary to begin with. 

CHICAGO, ILL.—Bids will be received until Dec. 27, for the purchase of eight 
dynamos and 175 arc lamps, as per specifications in the office of the Superin- 
tendent of City Telegraph. Each proposal must be accompanied by a check 
for $500. H. J. Jones is Commissioner of Public Works. 

CHICAGO, ILL.—Mayor Hopkins, Comptroller Jones, and City Electrician 
Barrett held a cenference recently to consider bids for dynamos at the new 
electric light station, at Harrison street and Blue Island avenue. There was 
objection to the bids received,and it was decided to re-advertise. 4 

TAMPA, FLA., is in favor of owning its own electric light plant. A council 
committee has found that the city could put in dynamos and a power plant for 
$15,000, but it recommended that only the wires, poles and lamps be set up 
now, and to advertise for bids to light the city for two or more years, 

THE CITY OF MELBOURNE, Australia, requests tenders for the supply of 
an electric light plant. and in order to afford facilities for those interested, 
has forwarded to the office of THe ELECTRICAL WoRLD specification sheets, 
copies of which may be had upon application by the prospective bidders. 

WASHINGTON, D. C.—The Treasury Department is inviting proposals until 
January 3, 1895, for manufacturing and placing in position in the United States 
building at Cedar Rapids, and Fort Dodge, Iowa; Lowell, Mass.: Shebovgan, 
Wis., and Sioux Falls, S. D., combination gas and electric light fixtures. Addi- 
tional particulars may be obtained by addressing C. S. Hamlin, acting secretary 
of the treasury. 

ALBANY, N. Y.—Ata meeting of the Common Council, Alderman Wagner pre- 
sented a resolution accepting a proposition to have a special committee named, 
consisting of the president and four members, who shall report the cost of 
maintaining and establishing a light and power plant complete, to be owned by 
the city, which in addition to furnishing the necessary street lighting and such 
power the city may need, shall also furnish light and power for general 
purposes. 


THE ELEcTRIc RAILWAY. 


HOT SPRINGS, S. DAK.—The City Council has granted a franchise for an 
electric railway. 

PALMYRA, N. J.—The West Jersey Traction Company has been granted the 
right of way through the town. The company will maintain ten arc lights on 
its line witin the city limits. 

MATAMORAS, PA.—An electric road will be built in this place without doubt. 
Mr. Warren K. Ridgway is interested. 

FORT WAYNE, IND.—General Manager M.S. Robinson, has decided to equip 
all the street cars with electric headlights, 

WOODBURY, N. J.—The Camden, Glucester & Woodbury Railway Company 
has obtained a franchise to lay a street railway. 

ADOLPH SUTRO hopes to obtain permission to electrically equip his street 
railway line to Sutro Heights, in San Francisco. 

PORT COLBORNE, CAN.—Leonard McGlashen and others have formed a 
company to build an electric railway from Port Colborne to Fort Erie, 

NORWICH, CONN.—The Street Railway Company will petition the Legisla- 
ture to extend its Laurel Hill branch to the residence of Jonathan F. Lester. 

JACKSONVILLE, FLA.-—It is said that the Fairfield road will be extended to 
Bucki's mill, and return to the city by way of the old line. This will make a 
belt line. 

REVERE, MASS.—Residents of Beachmont and Crescent Beach are about to 
petition the West End Railway tc extend its route from East Boston ferry to 
their homes. 

BALTIMORE, MD.—The Traction Company will equip the Gilmore street line 
with electric power. Contracts have been awarded, and it is expected to be fin- 
ished by January 15. 

ELKHART, IND.—Elkhart citizens are petitioning the city Council to com- 
pel the Electric Railway Company to use iron trolley posts through the busi- 
ness portion of the city. 

WALDEN, N. Y.—The Walden & Orange Lake Electric Railway has been 
granted permission to construct and operate an electric railway in the town of 
Montgomery and the village of Walden. 

LEWISTON, ME,—It is said that a syndicate will ask the next Legislature to 
graut a charter for an electric railway from this city to Augusta via. Sabattus, 
Leeds, Monmouth, Winthrop and Manchester. 






































































Vor. XXIV. No. 26. 


BRISTOL, CONN.—The Bristol & Plainville Tramway Company has asked 
permission to lay tracks in certain streets of the city. The Selectmen do not 
approve of it, and another hearing is to be held. 

LEOMINSTER, MASS.—There is a movement on foot to bring about a plan to 
have the tracks of the West Street Electric Railway, when constructed, laid 
through Park street instead of on the north side of the common. 


SENECA FALLS, N. Y.—The Board of Highway Commissioners is consider- 
ing the application made by the W. S. F. & C. L. Railway Company for per- 
mission to construct a railroad on the new boulevard to the lake. 

HUDSON N. Y.—At a meeting of the Common Council the Hudson Electric 
Railway Company asked permission to construct, maintain and operate a street 
surface railway with electricity as motive power in certain streets of the city. 

TYNGSBORO, MASS.—The Lowell & Suburban Street Railway Company 
has petitioned the selectmen of Tyngsboro for a location to extend its electric 
road through that town to the New Hampshire line on the border of the town 
of Hudson. 

SENECA FALLS, N. Y.—The Board of Trustees will consider the application 
made by the Waterloo, Seneca Falls & Cayuga Lake Railway Company for per- 
mission to construct and maintain an electric railway on Fall, Ovid, East Bayard 
and Stevenson streets. 

BATAVIA, N. Y.—The Batavia & Northern Railroad Company has been in- 
corporated, with a capital of $326,000, to construct a railroad 18 miles long, to 
be operated by steam or electricity, between Albion, Orleans County, and Ba- 
tavia, Genessee County. 

PORTLAND, ME.—The Legislature will be asked this winter to charter an 
electric railroad to run from some point in the city of Portland along the cape 
shore for 15 miles. The petitioners are F. Coleman Boyd, of New Haven, 
Conn., J. S. Winslow, and others. 

READING, PA.—The Mohnsville and Adamstown Electric Railway has 
nearly completed its line, which is seven miles long and is practically an 
extens on of the Reading and Southwestern Street Railway, although con- 
structed under a separate charter. 

NYACK, N. Y.—A conference of the parties interested in starting a trolley 
line to rut from Sparkhill, through Nyack, tothe Hook Mountain, was held, 
and it is said that the project was abandoned for the present at least. R. H. M. 
Dickinson, of Nyack, is interested. 

WEST NEW BRIGHTON, N. Y.—The S. I. Midland Railway Company has 
been consolidated with the P. R. & P. P. Electric Railway Company, under an 
agreement whereby an extension will be built from Castleton Corners over the 
Richmond turnpike and Jewett avenue to Prohibition Park. 


MEDIA, PA.—The representatives of the Delaware County and Philadelphia 
Yrolley Company and the street committee have held a conference, and per- 
mission was given to the company to lay its tracks on Washington street, as 
far as the tracks of the Chester and Media Trolley Company. 


ROCHESTER, N. Y.—The Rochester Railway Company has made application 
to the Board for its consent to the construction, location, maintenance and 
operation of its railroad, tracks, poles, wires and other appliances in, through, 
along and upon the streets of the city. The application will be considered. 

ATLANTA, GA.—Notice has been given that the following gentlemen will 
apply at the next regular meeting of the Council for a franchise to build and 
operate an electric street railway along and over certain streets of the city. W. 
A. Hemphill. Geo. S. Lowndes, A. J. McBride, Woodford Brooks, J. T. Voss. 

NYACK, N. Y.—J. Hull Downing, President of the Northern New Jersey Rail- 
road, will build a trolley road from the Nyack station of the Northern road to 
the Hook Mountain, or will extend the latter road and run a ‘‘dummy”’ on it 
as frequently as the people desire it, if the right of way can be secured without 
trouble or litigation. 

NORFOLK, MASS.—The Norfolk Suburban Street Railway Company has 
completed its line from Readville to Forest Hill, a distance of five miles, and 
cars are running. It cost $29,000 per mile to build the 2% miles of track 
within the Boston city limits, and $12,000 per mile to build the 2% miles in the 
limits of Hyde Perk. 

NYACK. N. Y¥.—There has recently been much talk about the opening of a 
trolley line to Nyack, both from Sparkhi}l and the West Shore Railroad, but the 
matter has not taken any definite shape until this week. Now plans are being 
carefully considered, and it is expected that something more positive will be 
known about the project soon. 

SIDNEY, O.—The Sidney Electric Railway Company, capital stock $100,000, 
will build a road through the village of Sidney, Shelby County, and westerly to 
the village of Laramie, and northerly to the village of Minister, Anglaise Coun- 
ty. The incorporators are Charles Timmes, John Laughlin, J. H. Thedieck, 
William Pipe1, and John H. Wagner. 

WETHERSFIELD, CONN.—The Hartford Street Railway Company will peti- 
tion the Legislature for an amendment of its charter authorizing it to extend 
its lines in any of the highways of the town of Wethersfield, and to strike out 
the word ‘‘horse’’ in those sections of its charter relating to the making of 
contracts and leases with other ‘‘horse’’ railroads. 


KINGSTON, CAN.—C. F. Gildersleeve, Kingston, president of the projected 


Kingston and Ottawa Railway Company, in Ottawa, says that the proposal to. 


make the road an electric railway is now being considered by Mr. Drummond, 
of Montreal. No decision has been reached, because the question of operating 
long distance railways by electricity is as yet an un settled one. 

TOTTENVILLE. S. I., N. ¥.—President J. Frank Emmons, Superintendent 
F. S. Gannon, and others connected with the Rapid Transit Railroad Company, 
attended a meeting of the Tottenville trustees recently, for the purpose of 
inducing the trustees to grant permission to the company to extend the tracks 
of the Staten Island Railway, at Tottenville, to the foot of Bentley street. 

EASTHAMPTON, MASS.—William P. Latham, of Northampton, who has the 
contract for an electric road across the meadows, has commenced work. On ac- 
count of the land of the railroad corporation being involved in the question of a 
new road from the Boston and Maine depot to King Bros.’ silk mill, a hearing 
will have to be held before the County Commissioners before this road can be 
laid out. 

MASSENA, N. Y.—Outside parties have been at work making a survey of the 
route from the Rome, Watertown & Ogdensburg depot at Massena to Dodge’s 
Landing for a surface railroad, to be run by electricity. The object of the$work 
and proposed lines it is not definitely known, but conjectured that the New 
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York Central desires to connect at that point with a line of steamers on the St. 
Lawrence. 


ROCKVILLE, CONN.—The trustees of the Hartford, Manchester & Rockville 
Electric Railway voted to complete the survey of the road from Manchester to 
Rockville early in the spring. The company expects to have cars running to 
Rockville by next fall. Another company has capital secured to build an elec. 
tric road from Rockville to Stafford Springs,as soon as the Hartford road is com- 
pleted to this city. 


AKRON, O.—Handsome summer resorts will adorn the banks of Turketfoot 
Lake and the West Reservoir. Frank A. Seiberling, acting for the Akron Street 
Railway Company, was granted permission by the State Board of Public Works, 
at a session of that body in*Columbus, to use these State lands, and as soon as 
the proper franchise can be secured the construction of an electric line to these 
points will be commenced. 

PHILADELPHIA, PA.—The entire length of Market street is now at the dis- 
posal of the Philadelphia Traction Company to introduce electric conduits pre- 
paratory to erecting a trolley system, as the Highway Commissioners Super- 
visors granted them permission to open streets from Twenty-third street to the 
Delaware river. The Manayunk and Roxborough Passenger Railroad Company 
have asked permission to lay tracks on Ridge avenue. 

PROVIDENCE, R. I.—The electric railway connecting Attleboro with North 
Attleboro and Plainville, which has been idle for nearly a year, owing to the 
destruction of the power house and to litigation, was sold at auction for $51,000, 
on a foreclosure sale, the mortgage being $50,000. The purchaser was a syndi- 
cate composed of Marsden J. Perry, of this city; Lyman B. Goff, of Pawtucket; 
Clarence L. Watson, of Attleboro, Mass, and H. F. Barrows, of North Attleboro, 
Mass., and other well-known and wealthy men. The road will be immediately 
equipped and put into operation. 





MISCELLANEOUS NOTES 


THE NORTHWESTERN ELECTRICAL ASSOCIATION will hold its next 
convention at Milwaukee in January. 


DR. PAUL SCHOOP is translating into German Prof. H. S. Carhart's book 
on primary batteries. The translation will appear in the spring with an 
additional sectionson primary batteries. 


MR. FRED. W. DEGENHARDT died at Chicago on Dec. 7% after a brief 
illness. Mr. Degenhardt was the Chicago manager of the Standard Under- 


ground Cable Company, of Pittsburgh, and had many friends in the electrical 
field. 


THE BROOKLYN ELECTRICAL SOCIETY has made arrangements with 
several prominent electricians to deliver lectures during the season commencing 
January 1. Members of the Brooklyn Engineers’ Society will meet with the 
Electrical Society. Mr. Arthur A. Fish is secretary, 


THE EDISON ELECTRIC LIGHT COMPANY, of Philadelphia, has arranged 
for a series of thirteen practical talks to be given in the lecture room of its 
station, 908 Samson street. The programme coversa wide range of practical 
subjects, and contains the names of men well-known in the electrical field. 
The idea {s an excellent one and its execution will reflect much credit upon the 
company. 


THE EDISON PHONOGRAPH PATENT DISPUTED.—Judge Lacombe,in the 
United States Circuit Court, on December 21, heard arguments upon the applica- 
tion of the American Graphophone Company against Cleveland Walcutt and 
others, for a preliminary injunction to prevent the defendant from selling or 
using the Edison phonograph on the ground that its manufacture is in violation 
of the American Graphophone Company’s patents. The motion was argued by 
Lawyer Mauro, and it was claimed that the patents usedin the phonograph 
which Edison has violated are ‘‘the sound record for sound waves and varia- 
tions, a recording tablet anda tubular self-sustaining tablet for recording 
sounds or vibrations.’’ Lawyer Dyer, on behalf of Mr. Walcutt, contended 
that there was no violation. Judge Lacombe took the briefs and reserved de- 
cision. 


Trade and Industrial Notes. 


THE CLINTON WIRE CLOTH COMPANY, Clinton, Mass., have just completed 
a new boiler house. The roof is of iron, covered with the Berlin Iron Bridge 
Company’s patent anti-condensation corrugated iron. 

MR. JOHN MACCORMACK has severed his business relations with the Ster- 
ling Company, and will hereafter practice as a consulting engineer at 126 

Liberty street in engineering or other expert mechanical work. 

THE PHENIX ELECTRIC SUPPLY COMPANY, of Warren, O., has been 
incorporated by W. B. Swager and others to manufacture and deal in incan- 
descent lamps and other electric supplies, and to supply electric power and 
light. 

CHAS. A. SCHIEREN & COMPANY, 45-47.Ferry street. New York, have 
1eceived a letter from the Hartford & West Hartford Railway Conpany, Hart- 
ford, Conn., saying that the twenty-four-inch perforated electric belts recently 
supplied them, are giving good service. and are very satisfactory. 

J. JONES & SON, 67 Cortlandt street, New York, have issued a neat little 
expression of Christmas greeting, accompanied by a card, on which is tied a 
miniature paper bag from which protude a pair of turkey's legs. and along side 
of which is printed ‘‘Don't miss the stuffing.’’ On the reverse side of the card 
is printed a wish bone. 

MR. J. W. GODFREY, of 15 Cortlandt street, New York, room 38, has accept- 
ed the position of sales agent of the well-known Habirshaw wires manufac- 
tured by the India Rubber and Gutta Percha Insulating Company. Both Mr. 
Godfrey and Habirshaw insulation are so well known among electrical com- 
panies that both the company and Mr. Godfrey are to be congratulated. 


THE BERLIN IRON BRIDGE COMPANY. East Berlin, Conn., has secured 
from the Naugatuck Malleable Iron Company, at Naugatuck. Conn.. the con- 
tract for its new annealing room. The building will be 94 feet wide and 175 feet 
long, constructed entirely of fire-proof material. It is also building a new gas 
house roof for the Massachusetts Reformatory at Concord, Mass., and furnishing 


THE ELECTRICAL WORLD. 681 


the iron work for the new office building of the Pope Manufacturing Company, 
at Hartford, Conn. 

THE ELECTRIC ENGINEERING AND SUPPLY COMPANY, Syracuse, N. 
Y.,. has issued an 80-page catalogue devoted to electric light and street railway 
supplies. With very few exceptions the numerous articles described and _ illus- 
trated are made by the company, and most of them are recognized as standards 
in American practice. We note a very large variety of porcelain goods, all 
of which are made from the celebrated Syracuse porcelain. Switches take up 
about half of the pages of the book, and of these almost every known foim has 
its representative. 


MR. LEMUEL WILLIAM SERRELL electric street railway contractor and 
engineer, Postal Telegraph Building, New York, has published a little pamphlet 
containing a quantity of useful electric railway data. The object of the book 
is to give data for the construction and operation of street railroads in such a 
form as to be intelligible to those who are not specially acquainted with this 
class of work. The matter is classified under the various heads: of track and 
overhead construction, the car house, the power station, the equipment and the 
operation, with further classifications under each of these subjects. Throughout 
the pamphlet are illustrations of plants, etc.. installed by Mr. Serrell. 


THE FOSTER ENGINEERING COMPANY, Newark, N. J., has received a 
letter from Mr. A. S. Brown, the “electrical engineer of the Western Union 
Telegraph Company, to the following effect: One of your four-inch ‘‘New class 
W. Regulators,’? placed in our dynamo room some six weeks ago, has been 
subjected to a series of carefully noted tests in actual service, and I am gratified 
to say the result is highly satisfactory. Steam is supplied throvgh it to three 
engines. two ot which are constantly running, driving with intermediate 
shafting forty-three dynamos. These dynamos furnish cuirent to all the 
wires of this company running out of New York. Ourtests show that under 
all conditions of varying initial steam pressure and of change of load there is 
practically perfect pressure regulation."’ 


THE AMERICAN ELECTRICAL WORKS of Providence, R. I., is particularly 
happy in its advertising conceits, and the latest one is fully in line with pre- 
vious successes. It consists of a card on which is mounted an envelope case 
around which, under the caption ‘‘All Comparisons are Odious,’’ is printed the 
following: ‘‘Yet we must say that among our customers one only has first place 
in our esteem. We have (at great expense) secured a portrait (in colors) of our 
honored friend. We present it to you asa model. Study the features; see in 
this genial face how candor, joy, mirth and beauty are tempered by wisdom, 
justice and peace. Merit demands recognition. What we say of the original of 
this apotheosis of art is only justice. Upon opening the flap of the envelope 
we find—a mirror. 


W R. FLEMING & COMPANY, 203 Broadway, New York, and 620 Atlantic 
avenue. Buston. representing the Harrisburg Foundry and Machine Works. 
Harrisburg, Pa., 1eport the following sales made during the past few weeks: 
For the American Surety Company’s new building. New York City, two 150-hp 
Ideal engines direct connected to two 100-kw dynamos, one 80-hp direct con- 
nected to 50-kw and two 50-hp direct connected to two 20-kw dynamos; for Edward 
J. Berwind's residence. New York City. one 50-hp Ideal engine; Norwalk 
Street Railway Company, South Norwalk, Conn.. one 150-hp Ideal engine for 
electric railway service: exported to South Africa one 100-hp tandem compound 
Ideal engine; Yugo Isabel & Company. Guantanamo.Cuba, one 30 and one 40-hp 
Ideal engine: Northport Electric Light Company, Northport, N. Y., two 100-hp 
Ideal engines and two 100-hp Harrisburg boilers with complete steain plant 
work; Albemarle Hotel. New York City. two 50-hp engines direct connected to 
two 25-kw M. P. dynamos; Fairfield Copper Co., Monroe, Conn.. one 20-hp 
Ideal engine; Castle Square Theatre. Boston; two 50-hp and one 25-hp direct, 
connected to two 100 and one 25-kw dynamos; Keith's Theatre, Boston. 
three 150-hp direct connected to three 100-kw dynamos; Union Street Railway, 
New Bedford, Mass. one 500-hp compound engine and two 250-hp Harrisburg 
boilers and complete steam plant, for railway service, second order; Carpenter 
& Tremaine. Campbello, Me.. one 20-hp Idealengine; Amherst College, 
Amherst, Mass., one 80-hp Ideal engine; The Belknap Motor Company, Port- 
land, Me.. one 30-hp Ideal engine; Hartford City Gas Light Company, two 
30-hp engines; The L. Candee & Co., New Haven, Conn., one 150-hp direct 
connected to two 50-kw M. P. dynamos: Bolkenhayn Apartments, New York 
City. one 13) and one 50-hp direct connected to 25 and 75-kw MP dynamos; Whar- 
ton & Williams, Newark, N. J., one 50-hp Ideal engine; O. B. Stillman, Boston. 
one 20-hp Ideal engine; General Electric company, Schenectady, N. Y., one 
50-hp for direct connecting to a 25-kw M. P. dynamo: one 2(0-hp Harrisburg 
boiler (third order) for H. W. Johns Mfg. Co., South Brooklyn, N. Y. 


Busi Moti 
WOVEN WIRE BRUSHES.—The Belknap Motor Company, of Portland, Me., 
are the patentees and manufacturers of the best woven wire commutator brush 
on the market. 


BATTERY CUT-OUT, CHEAP.—Sensitive, reliable, never requires attention. 
Gas lighting much improved by itsuse. Electric Supply Company, of 105 South 
Warren street, Syracuse, N. Y. 

A RAILROAD DOCTOR'S PRESCRIPTION.—General Western Agent C. K. 
Wilber, of the Lake Shore & Michigan Southern Railroad, with headquarters at 
Chicago, is, without trying, one of the really funny men of the railroad world. 
The other day, for example, he accomplished this advertisement, which old hands 
at che business truly say is one of the brightest little things ever put on paper: 

R 

The Lake Shoe Limited taken regularly on your Eastern trips will prevent 
that tired feeling so often experienced by travelers. 

Leaves Chicago, V.XXX P. M. 

Arrives New York, VI.XXX P. M. 


, . Cc. K. WILBER. 
Can be taken without shaking. W. PLA. 


General Passenger Agent Daniels says that Dr. Wilber's prescription is equally 
efficacious on trains of the New York Central, he having this assurance from 
Drs. Cosby and Dumond, who have tried it with perfect success. General Pas- 
senger Agent Fee, of the Northern Pacific, has offered to all his local agents 
and subordinates a haudsome prize in money for the best advertisement of the 
line, and it is obviously well for them that Mr. Wilber ‘*isn’t in it.”’"—Brooklyn 
Standard-Union., 
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UNITED STATES PATENTS ISSUED DECEMBER 138, 1394. 
{In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 

530,654. TROLLEY WIRE FINDER; F. F. and W. S. Muer, Newark. N. J. 
Application filed March 14, 1894, The combination of the trolley pole and 
wheel, with a trolley wire finder mounted on the pole, and fenders also 
mounted on the pole. 

530,951. ELECTRIC CONDUIT; T. T. LaPointe, J. H. Flanagan and C. A. 
Thompson, New Haven, Conn. Application filed November 23, 1893. This 
comprises two head plates, one provided with a plurality of male, the other 
with a plurality of female fittings. 

530,956. HAND OPERATING MECHANISM FOR ELECTRIC LOCOMOTIVES. 
A. W. Mitchell, Boston, Mass. Application filed April 14, 1892, The com- 
bination of the brake rol, gear secured thereto, a rack bar engaging with 
the gear, a rod turning in bearings arranged to be connected to the rheostat 
or controller ofthe motor and a gear secured to the latter rod engaging 
with the rack bar. 

530,957. FINGER BOARD TELEGRAPH [KEY; E. E. Mullinix, Burlington, 
Kan. Application filed July 31, 1894. The combination of a series of inde- 
pendently revoluble telegraphing wheels provided with peripheral symbol 
projections, and.a single continuous movable press rod normally held in con- 
tact with the peripheries of all of the wheels and arranged to work over 
and onto a separate telegraph circuit or circuit closing key. 

530,975. CIRCUIT CLOSER FOR BURGLAR ALARM SYSTEMS; A. Strom- 
berg, Chicago, Ill. Application filed May 24, 1894. This comprises the cov- 
ering of an opening, a pair of electrically connected plates thereon, a pair 
of plungers adapted to make contact with the plates and to be depressed 
when the covering is closed, and contact springs adapted to be engaged by 
the plungers in the depressed positions thereof, 


No. 530, 654—TrRoLLEY WIRE FINDER, 


530.976. BURGLAR ALARM SYSTEM; A. Stromberg, Chicago, Ill. Applica- 
tion filed May 24, 1894. This comprises a protective circuit, a series of plugs 
and sockets for completing same, the plugs being provided with a grounded 
normally insulated terminal, and a testing battery and signal device adapted 
to be connected in circuit to determine the presence and location of faults 
in the circuit. 

531,005. ELECTRIC CONVERTER; F. C. Priestly. San Francisco, Cal. Appli- 
cation filed February 16, 1884. The combination of a case, and a cut-out box 
set in top of and extending into the case. 


531.018. SIGN ADVERTISING MACHINE; O. P. Briggs and W. R. Patterson, 
Chicago, Ill Application filed January 26, 1894. The combination with 
lamps arranged to form words or characters and adapted to be successively 
lighted, of an automatically actuated pointer adapted to trace the words or 
characters as the lamps are lighted. 

531,025. DANGER SIGNAL AND LOCK FOR SWITCHES; G. E. Edward's 
Brantford, Canada. Application filed June 16, 1894. The combination of 
a semaphore bell on the train, electrical connections whereby when the 
bell is operated the semaphore is set at danger, and connections from the 
semaphore toa lever on the platform whereby the rails must be locked 
against movement before the semaphore can be removed from the position 
of danger. 

£31,070, CONTROLLING DEVICE FOR ELEVATORS; A.B. See andW. L. 
Tyler, Brooklyn, N. Y. Application filed August 24, 1894. An elevator pro- 
vided with a normally open-circuited shunt-wound motor, a controller on 
the car, connections for closing the circuit when the controller is operated 
and gradually increasing the speed of the motor, anda circuit closing de- 
vice on the elevator for gradually varying the resistance of the field-magnet 
circuit. 

531,077. COUPLER FOR ORGANS; C. Wales, Detroit, Mich. Application 
filed February 10, 1894. A coupling device comprising an electric circuit 
having movable terminals, and means for holding the terminals out of the 
path of the switch. 

531,078. TELEPHONE SPEAKING TUBE SYSTEM; T. C. Wales, Jr. Appli- 
cation filed April 7. 189%. This comprises a plurality of stations and circuits, 
and a common source of current, switching and calling devices at each sta- 
tion, an electro-magnetic retardation coil in a branch conductor, and*a call 


bell in the signaling circuit which is normally a derived circuit around the 
said electro-magnetic retardation coils. 


531,143. APPARATUS FOR ELECTRIC HEATING, SMELTING AND SEPA- 
RATING; J. W. Woodfolk and J. C. Wharton, Nashville. Tenn. Applica- 
tion filed December 12, 1893. The combination with the furnace forming 
oue electrode, through which acidulated water is circulated, of the other 
electrode,through which the material to be melted is passed, an exhaust fan 
connected to this electrode, and suitable connections for both electrodes, 


531,146. SIGNAL LAMP FOR ELECTRIC RAILWAY CARS; C. H. Baker, De- 
troit, Mich. Application filed April 24, 18%. The combination with a 
rotary support of a trolley arm, of a signal lamp carried by the support. 
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531,153. ELECTRIC METER; T. Bruger, Bockenheim, Germany. Application 
filed June 22, 1894. This comprises a rotary metallic body adapted to be 
rotated when subjected to intersecting alternate current fields with shifted 
phase. 

531,188. SOUNDER; F, F. Howe, Marietta, O. Application filed January 15, 
1894, This comprises separated cores, coils therefor, and a movable cross 
bar for connecting the cores at different points. 

531,194. TELEPHONE TRANSMITTER; D. A. Kusel, St. Louis, Mo. Applica- 
tion filed August 6, 1894. This comprises a diaphragm holder, diaphragm, 
and clamping screws, the screws being adapted to be moved tqward each 
other, a clamping ring adapted to be engaged by the screws to be forced 
into contact with the diaphragm, and an electrode adjacent to the dia- 
phragm, and suitable connections. 


531,214. ELECTRIC SAFETY APPLIANCE FOR RAILROADS; E. L. Orcutt, 
Somerville, Mass. Application filed November 2, 1893. This consists of 
electric circuits composed of the rails of the track and contact plates, a train 
mechanism consisting of a plurality of closed circuits, switching brushes to 
loop the track circuits into the train circuitsand mechanism operated by the 
breaking of the circuits to automatically stop the train. 

531,268. BRAKE AND POWER CONTROLLER FOR ELECTRIC CARS; A. W. 
Mitchell, Boston, Mass. Application filed January 22, 1894. This comprises 
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a gear on the brake rod, a projection on the gear,a rack bar sliding in 
guide ways engaging with the gear and with the piojection, and a rheostat 
arranged to be connected to the rack bar. 


531,284. ELECTRIC BLOCK SIGNALLING SYSTEM; A, J. Wilson, Port Ches- 
ter, N. Y. Application filed May 14, 1894. This comprises a controlling cir- 
cuit, track circuit controlling same, and a switch indicator connected in a 
bridge across the signal circuit, whereby the operation of the track circuit 
affects both the signal circuit and the indicator. 


§31,291 GUIDE FOR TROLLEY-WHEELS; W.H. Dickerhoof, Cincinnati, oO. 
Application filed July 23, 1894. A trolley having its bearings capable of a 
vibratory movement thereon independent of the bearings, guide arms con- 
nected to the axis and pivoted to the bearings, and a yielding connection 
between the guide arms and bearing supports. 
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Can be hirhished with Lock: 
and Key if desired. 


WRITE FOR CATALOGUE. 


THE 


HART & HEGEMAN MFG. CO. 


4‘ MARTFORD, CONN. 
; wt \ 
4 ‘ 


- 
” 











« + 


$*" 
"?. 






Sacer. 


manufacturers, 

Also universally utilized in the forms of bush-* circular. 
ings. washers, maguet spools, commutator rings,# 
insulating sheets for cut-out boxes, etc. I'forme: 


?C-S Flush Double Push Switch, 


a :C-S Flush Key Switch, 


C-S Flush Automatic Switch, 


iITHE VARLEY. erg 


' Many brosa patents 
fonM netsand M 
net Winding enable 
us to sell complete. 







3 ee en 
Blectric Bells, Annun- 
_ ciators, ‘Telegraph Ap- 






para fda 
oe n ate elers tion Coils, Stock Tick- 
you possi- ets, Railway Signal Ap- 


bly make them. ~ paratus, étc., etc., etc. 


sSend 75 Cents in tacked eee One: ‘Daesn Sample Magnets. 
~ 64 CORTLANDT STREET, NEW YORK. 


LINEMEN’S CONSTRUCTION TOOLS 


Clamps, Climbers, Digging Bats, Tamping Bars, Combination 
Payout Reels, &c., &c. 
‘Cc. H. DICKE, Manufacturer 


Office, Monadnock, Chicago Factory, Downeré Grove, Ili. 
Write for Special Illustrated P:« List ««C’’ 





Ppt Sis ALIN Ke 2g 


: 

Made of Steel Drop Forgings. All parts interchangeable. Cutter 
Blades so constructed that, as they are ground away in sharpening, they can be set 
« around one notch at atime Teas used up, when new blades can be inserted. Send for 


MES BRADY, 83 Washington St., Brooklyn, N. Y. 


We URCHASE he . 
LATINUM m &@ 








WRITE FOR PARTICULARS 


BAKER & CO. 
| PLATINUI1 REFINERS | 


Native and Scrap Plate Purchased 
| 408, 410, 412 &414 


| New Jersey Railroad suciue Newark, N. J. 


) New York Office: 121 Liberty Street 


sannsseon BaSeS Of Burned-Out 
Incandescent Lamps 


C-S Specialties. 









Single Pole—Double Pole—Commu- 
tation—3-Wire—4-Wire. 


Single Pole—Double Pole—3-Wire. 


oe Pole. 


fcientaly PEERLESS a 
THE CUTTER ELECTRICAL AND MFG. CO.. aa) 
27 So. lith St., Philadetphia, Pa., U.S. A. Sith (Dole. Fateh.” 









Ch 


a! 
to 


ve 
pai 


BIDE FRONT VIEW. 


a 







29 JOHN ST., 


Deceaenr 29, 1894. 
‘JAS. SCHAWEL & CO., 2 e JOHN ST 
Sheet and Wire Supplied. 


e LATI i U M. All Sizes. Scrap Purchased. 


_ TELEPHONE CORDS? 2225: 





Samples of any Special Cords. 
For Prices, etc., address 
Cc. H. McEVOY, 

LOWELL, MASS 


THE ELECTRICAL WORLD. 


PORCEA < o 





SEMIe vane Pe decay NY. 


Giving Diameters > : 

‘ , A LE of Connie =e : 

: Fused by Currents from 1 to 1.000 Ampe 

- 4 Price 10 Cents 
. EB. ROBINSON 

6x West soa St. New York City 


MICA 


Eugene Munsell & Co. 


218 WATER ST., N.Y. 


. a ol A. S. PARTRI 


ESTABLISHED 1875 


GOLD, SILVER and PLATINUM: 


In Sheet and Wire of any 
Size or Shape 


Platinum Scrap Purchased 


C. F. CROSELMIRE 
ous Mulberry Street, Newark, N.J: 


Philadelphia, Pa. 


THE “NEW ERA” 


ELECTRIC 
GAS LIGHTER, 


NEWLY IMPROVED, 


is unquestionably the best 
Burner in the world. 
Always safe. Never leaks. 


Gas operated only by the 
i hangeable 


ss . as interc 


& i 


Uk al 


, ee vy eran 
| i Ah a) 
yaaa oa 


ae J 
4 f | iby 


aD Po 
au 


¢ 


| 


go fails to light. 
Adaptable to any Spaeeee. 
Perfect in deviceand m: 
anism. FULLY Suan 
ANTEED. 


American Electric Ce. 


Sole Owners and Mapee 
facturers, 


The Standard Open Circuit 
Batteries of the World. 
Send for Circular and Prices. 


ioe pean srexet, posta: 1H Leclanche Battery Co., 


Send for Circuler 111 to 117 EAST 13ist ST., N. Y. 


THE F. E. BELDEN MICA MINING CO., 


Highest Grade {JCA for all Purposes. 
rienetastavars GROUND MICA en onét 
ices, 1 Broad St,, near State St,, BOSTON, MASS,, U. Shin 


Ground Mica. 


FOR ALL PURPOSES 
SHANNOCK MICA CO. Shannock, R. I. 


F. EUGENE BELDEN, 
Treas. and Man. 


= India and Amber - 
Stamped Solid Sheet 


ano RHEOSTAT 


IL 
59 Lake "Street, a B’k Commerce Bd’g, St. Louis. 59 W. ath St., Cincinnati. 


CUT AND UNCUT 


TAPER ee 
TUBES, 
SEGM a 


nents, 1 AICANITE 


PLATES, “CLOTH, &c. Mica Insulator Co. 
Send for Catalogue and Prices. * 
eR 218 WATER ST., N.Y. 


J. W. WriGuHT & Co., 
628 Market St., San Francisco. 


SEGMENTS 


AGENTS 
DGE, 


WITH FULL STOCKS ON HAND? 
SINCLAIR RANDALL, E. S. BEACH & Co 
157 ia Clair St., Cleveland. 


VULCANIZED FIBRE. 


The Only Original Substitute for Hard Rubber. 
ineet by the leading Electric Light Companies and Manufacturers of Electrical 
s in the United States and Eu , being a better non-conductor, lighter and 
— are ducatie at half the cost. Send for Samples and Price List. 
VULCANIZED FIBRE COMPANY, 
s WILMINGTON, DEL. uEW YORE OFFICE, 14 DEY STREET. 


= McIntire’s Patent Connectors & Terminals L ATI N U M For All 


erpoese 
= ae i Scrap and Native Platinum Purcha 


BAKER & CoO., 408-414 New 
Railroad Ave., Newark 
NEW YORK OFFICE, 121 LIBERTY ST. 


t-Out Term: 

ENERAL a 
THE C. 

13 and 15 Franklin St., Newark, New Jersey. : . 


«_Ruhmkorff Induction Coils: 
Of Any Size 
ee Posts 
Scientific Experi- 
mental work. 
: {nternatlona Electrle Coy 76 Beekman St., W, I, 


SWINGING BALL 
LIGHTNING ARRESTERS 


THE IMPROVED 
WHARTON-HARRISON 
Safety Boiler 


For POWER or HEATING Purposes. 
SAFETY, 
ECONOMY, 
EFFICIENCY, 
DURABILITY. 


Sizes—2 H. P. up to 240 H.P. 


Harrison Safety Boiler Works, 


PHILADELPHIA, PA. 


NEW YORK, N. Y.—F. Rs IDELL, 
Manager, 41 Dey Stree 

ATLANTA, GA.—C. H. WILLCOX, 
Manager, 9 North Pryor Street. 

DALLAS,TEX.—HUNTER & BOOSO, 


136 Liberty St., New York 


We Build 
18 STYLES---27 SIZES 


Milling Machines 


Embodying the most advanced 
ideas and adapted to every 
variety of modern 


TOOL AND MACHINE WORK; 


Immediate Delivery 


Can usually be made of 
any style or size. 


Machine Tools 


OF ALL KINDS IN STOCK. 


NEW No. 15 MILLING MACHINE. 


J Write for Our 1894 Tilustr ated and Descriptive Catalogue. 


The Garvin™ * ineCo., Newson 











iv THE ELECTRICAL ‘WORLD. DECEMBER 29, 1894, 





“HUB- FRICTION y CLUTCHES &"o" HARDWARE CO., T*sxcrT°™- 
: Woodwork for Electrical Parpiecs 
STRONGEST AND : IN ALL FOREIGN AND DOMESTIC WOoDs. 
; : MOST DUI DURABLE. : : Push Button Shells, Bell Boxes, Bases, Rosettes, Etc., Etc 
f Electroplating in Gold, Silver, Nickel and Brass. 


KARTAVERT. 


HARD AND FLEXIBLE FIBRE IN SHEETS, RODS AND TUBING. 
For Electrical and Mechanical Purposes, Railway Dust Guards, Washers 
and Packings. Patent Insulating Cleats. 
MANUFACTURED BY 


THE KARTAVERT MANUFACTURING CO,, Wilmington, Del 





1,000 Revs, Per Minute, 


20,000 Sold Giving Entire : 
: Satisfaction. 


Transmission Machinery. 


Complete Plants for 
Electric Companies. 


James Smith Woolen Machinery Cos: 


MANUFACTURERS AND CONTRACTORS OF 


OUTFITS oF SHAFTING, PULLEYS, HANGERS, &c. : 


FFICE AND WORKS $ 


411-421 Race Street, Guasiee Gea Street, PHILADELPHIA, Pa: 

















For One Cent Each 


SY YVSING 


Crystal Simsaical Coloring 














saeacetial Gidduadagutcdvandsecidagiiasinioceametahmaeasseihoeeneketageinetericoseal Co ee te 
IXON’S B E LT D RESSI NG WEBSTER CHEMICAL CO. 
D 400 Sibley St. ° ST. PAUL, MINN. 





AND LEATHER PRESERVATIVE. 


The ALMOND Ftikttteruee 








PREVENTS SLIPPING AND PRESERVES THE LEATHER. os Send for Circuiar and Testimonials. 
WeitPety. ~~ DIXON CRUCIBLE COMPANY, Jersey City, H. ™ Electric Ug Brackets — &e, 


GAS BRACKETS 


T. R. Almond 


83 Washington St. [uy 
ree N.Y. 


es “Perfection__—<= 
Gravity” annunciATOR 


This Annunciator contains the latest improved mechanism, 


OARD 


Send us your Plans for us your Plans fer 
Estimate. 


WITCH 


TABLET TAbLET GOARDS,” " 


CUT-OUTS, J.I.. HAYS & CO., 
FUSE BLOCKS. _ Pittsburgh, Pa. 


Gm sm “N” IRON BOX BELL. : 





Write to the Manufac- 
turer for Prices, &c. 














lf you are unable to find our style «N” Iron : and has been so satisfactory that it is rapidly supplanting 
Box Bells at your supply _ ic cues : all other makes. 
. . 
ree es McDERMID MANUFACTURING CO. 
H. E. & aes RB BAXTER, : i Write for Prices veel So. nae Street, CHICAGO, ILL. 
Cor. Bedford, Canton and Division Sts., BROOKLYN, N. vi  OSTR A FR D E R & o 
BELLS: Ww . MANUFACTURERS OF Co, 
Buttons, : Electric Bells, Speaking Tubes, Pneumatic Bells, 
Window and Door: Burglar Alarms, Elbows, Pneumatic DispatchTubes 
Springs, ; Anuunciators, Whistles. Mechanical Bells, 
Floor Pushes, : Gas-Lighting Burners, Mouthpieces, Spark Coils. 
Switches. EVERYTHING FOR HOUSE, HOTEL OR FACTORY USE. 
Send for Catalogue. :204 Fulton Street, New York. 
qin : FACTORY, 1433-1435 DE KALB AVE., BROOKLYN. 
a HUEBEL &::: Seeseuae SSSSSSCESESEEEEeeeeee Seecece SSSSEESEEEEEEE EEE Eeeeeeeee SSeeeeeeeeeeecae seeese 
MANCER, 
Manufacturers, 


S 286-290 Graham 8t., 
STYLE F. BROOKLYN, #. Y. 


50 to 500 Volt Electric Bells, 


VIBRATING BELLS in sizes from 2% in. to 125 
in., operative in circuits of 50 to 500 volts, § 
either direct or alternating. 


SINGLE STROKE BELLS from 2% to 3,000 Ibs. 


GONGS—specially adapted for railroad crossings, 
steamships, office buildings, hotels, apart- 
ment houses, factories, schools, hospitals, 
electric light stations, telephone calls, etc. 


Trolley Car Gongs and Signals. 


ELECTRIC BELL AND RESISTANCE CO. 


46 Lawrence St., NEWARK, N, J. 


Annunciators!!! 


We are now supplying 
ANNUNCIATORS to some 
of the leading houses in 
America. 


— “ai they Are All Right 


We do Special Work of all kinds and 
are equipped to give Quick Service . 








We atso Manuractune ... 


Focusing, Search and Theatrical Lamps 


- + WRITE VS 














| 
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IMPERIAL__ 


For Direct 
Incandescent Circuits 
110 TO 118 VOLTS 


Perfect 
Interior 


Lighti 


the leading Insurance Companies 


‘‘The Royal,’”’ ‘‘ The Hartford,’ 
‘“The Underwriters”’ 





NO, 1055. 


Imperial Electric Lamp Co. 
253 BROADWAY 


NEW YORK 
(Postal Telegraph B’ld’g 


Philadelphia Agency 


H. A. TRUITT 
305 Hale B’ld’g, Phila. 


THE HELIOS 


New Alternating Arc Lamp 
For Street Lighting 


| 





No. 13 
Inside 7 Ampere 7 Hour Lamp. 


New Alternating Lamp 900 c. 
amperes at 28 vclts or 4% amperes at 


7 





50 volts, 24% amperes at 100 volts. It 
consumes the energy of 3% 16c. p. in- 
candescent lamps. Asmall alternating 
lamp is only possible with a reflector 
plate, 


No. 10. 





Street Lamp, either 12 or 14 
hour, to be used in connec- 
tion with Special 33 Volt 
Transformer. 4 









ARC LAMP: 


Used in the offices of, and endorsed by, 


BURNS PERFECTLY STEADY 


S 





Arc Lamps for Incandescent Circuits 


BOTH ALTERNATING AND DIRECT 


Standard “Ward” Lamps, $10 each 


a Two in Series on 110 Voits 
:Globe and Resistance, $2 extra per Lamp 
:A COMPLETE LIN 
Of ENTIRELY NEW Arc Lamps. 
Simplest. Strongest. Surest Feed. 
Easiest and Cheapest to _ 
Special Lamps of all kinds . . ‘ 
Write us for Circulers- 
We carry a stock of FIDELITV carbons and IMPORTED CORED carbons. 
which we are selling at reduced prices. 


Users of Arc Lamps should 
write us for prices _® 








Electric Construction & Supply Co. 


18 Cortlandt Street, New York 


(Established 1881) 


Wallace Electric Go., agents, 


307 Dearborn Street 
Chicago, Il. 


THE 


EDDY PATENT SELF-LOCKING 
WINDLASS 


For Raising and Lowering 
Arc Lamps 


No key used. Attach 
the crank and the wind- 
lass is unlocked. Re- 
move the crank at any 
position and the wind- 
lass is instantly and securely 
locked. Cannot be left unlocked. 
Cannot be tampered with. Sleet 
proof. Labor saving. A mechani- 
cal perfection. 


S. E. WHITEHEAD 


Gen. Agt. for U.S. 
Showing position Room 215, Mermod. and Jaccard Bidg., 
of Crank, Wind- $T. Lous, mo. 


lass locked. And CARTHAGE. MO." 











-) 


Showing position of Crank 
Windlass unlocked. 
PSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS SSCS SSCS SSS SSS SSS ESET S SSCS SSS ESSEC TESS SSS SC ESET ERECT EEE SES eee eee eee 


Low Potential 
Direct Current Lamps 


We have just completed a new direct 
current lamp which we guarantee will 
not SEE-SAW. The mechanism is 
entirely novel. By means of this 
arrangement the most troublesome 
feature in running lamps in series is 
eliminated. 


Write us for Prices and Discounts 


Helios 
Electric 
Compariy, 


PHILADELPHIA, PA. 





Eastern Agents: STANLEY SLNCTEIC MFG. Co. fi 

Western Agents : CENTRAL ELECTRIC CoO, * ea ee mone, 

Southwestern Agents: ST. LOUIS EL ECTRICAL SUPPLY CO., St. Louis,Mo. 

New York oy Agents: GLOBE ELECTRICAL SUPPLY & CONSTRUCTION 
CO., Vandam and Greenwich Streets, 

MOUNTAIN ELECTRIC CO.. Denver, Col. 

oming and New Mexico. 
MACHINES 


eee CO., Los Angeles, Cal, 
CANADIAN GENERAL ELECTRIC CO. Toronto, Can., Agents for Canada, 


Agents for Colorado, Utah, 


oe eee Agents for Lower California 
on 
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“ECLIPSE” IRON BOX BELL 


It Eclipses all others when Price and Quality are considered 
. + + «+ Prove it with a sample order 


PROCTOR-RAYMOND ELECTRIC CO. 
ROCHESTER, N. Y. 


New York Boston Chicago 


ALL THE LEADING SUPPLY HOUSES ANCHOR ELECTRIC CO. CENTRAL ELECTRIC CO. 
THOMPSON-BROWN ELECTRIC CO. 
PETTINGELL-ANDREWS CO. 


Cincinnati St. Louis Pittsburg 


THE JONES BROS. ELECT. CO. COMMERCIAL ELECTRICAL SUPPLY CO. ROBBINS ELECT. CO. 
ELECTRIC SUPPLY & CONST. CO. 
Philadelphia 


LEWIS RICE, Mnfs’. Agent, 1213 Filbert Street 


INSULATING COMPOUNDS eee ee 
WATERPROOF TAPE 


FOR 
BEWARE OF IMITATIONS 








ELECTRIC WIREMEN, 


WITH INSTRUCTIONS FOR WIREMEN AND LINEMEN, UNDER- 
WRITERS’ RULES, AND USEFUL FORMULAE AND DATA. 


By CHAS. M. DAVIS. 
Fourth Edition, thoroughly Revised and Edited by W. D. WEAVER. 


The Genuine Always Bears Our Trade-Mark 


Flexible Morocco, 128 pages. Price, $1.00. 


The fourth edition of this popular book contains the latest revisions of the 
insurance rules of the Underwriters’ International Electric Association, now 
almost exclusively used in the United States. An important section has been 
added on the calculation of alternating current wiring, which for the first time 
brings this subject within the reach of practical men, A number of the most 
* important tables were prepared expressly for this work, and being copyrighted 
* cannot be found elsewhere. The wiring-tables are arranged in the most con- 
* venient manner for practical use; all have been calculated on a basis of 55 
s watt lamps, and it is believed that this is the first uniform set of tables pub- 
lished. A valuable table here appears for the first time, by means of which 
the tables of the three standard voltages can be used for any other voltage, and 
: also for other drops than those in the tables printed. The method of deter- 
* mining the sizes of conductors has been proved in practice, and the wiring 
* formule for motor circuits, etc., are put in their simplest and most practical 
*form. The formule for horse-power of engine and boilers are published for the 
: first time, and while they are based on rational principles, the different value of 
: heating surface in boilers being considered, the results they give are the actual 

(REGISTERED) = commercial ratings and not the theoretical powers. The tables for the limiting 

¢ currents for exterior wiring and the candle-power of arc-lamps are also here 

A MAT : published for the first time in their present form. Ayer’s valuable instructions 
R URE VA RNISH = for linemen (revised) are included with permission of the author. The object 

® always kept in view has been to produce a book for wiremen and electricians 

® of a thoroughly practical character and free from the padding and useless tables 


INSULATING PAPERS: ® that generally accompany such works. 


Copies of this or any other electrical book published will be sent by mail, POSTAGE 
THE STANDARD PAINT GO., New York and Ghicago 


PREPAID, ¢o any address in the world, on receipt a“ price. 
General Western Agents 





The W. J. Johnston Company, Ltd., Publishers. 
METROPOLITAN ELECTRIC CO., Chicago, Mls. ana BROADWAY, NEW YORK. 


The New «Beremann” Arc Lamps 


FOR CONSTANT POTENTIAL CIRCUITS 


BETTER than all others, BECAUSE they 


have no Adjusting Springs and no Escapements, Current Lamps, Blade Switches 


and consequently cannot get out of adjustment 


or flicker or stick. Send for descriptive circular of Imported Carbons, Etc. pe nach 


Direct and Altermating .... . 


- == Prices Greatly Reduced 2 : «“ ” 
et eee The Latest is our New “TWIN” Lamp 


GENERAL INCANDESCENT ARC LIGHT CO. 


S. BERGMANN, President 


$72 to 578 First Avenue, NEW YORK 
69 Adams Street, CHICAGO NEW YORK 
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ALPHABETICAL LIST OF ADVERTISERS. 





















































Aetna Electrical Works....................ix | Crouse-'remaine Carbon Co.........-....XX | International Electric Co...........+++++seiii | Proctor-Raymond Electric Co.............vi 
Akron Hlec. Mfg. Co............se++e00e.XVi | Cutter Electrical & Mtg. Co.........+.++0+-.ii | oma Mfg. Co....... pine hee PROPOSALS... ..eesececcsecerecessesetesse s RMIX 
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Baker & Co....... tee eeeeececesceeesees ii & iii| Eckman & Smith .............. coeceeeeeeedid | Leffel & CO. The Jas.......sseeseeeereees Schoonmaker, A. Ov..cccessesseeee eoeeeess ji 
Ball & Wood po ste» ere oneeee ase Eddy Electric Mfg. Sick once oececeocosoces xl| Link Belt Engineering Co............+- Seib & Starke............ ebvedecenoesoes xxix 
DRE SI ice dees ctsecscesicsseecs “xxxvii | Electric Appliance Co.....+-...s.....00s xxvi| Linton & Southwick ............ on Cte x] | Serrell, J. A....... saeeeee sousage. od bu sub xxxvii 
Bailiard E. V....... iv | Electric Bell & Resistance Co..............i¥ | Lockwood, W. C. & J. Mo... .cceseees xxix | Sessions Foundry Co,.......65--sseeeeeees xii 
Barnard & Hoopes....... Electric Construction & Supply g + * ayaa eV Loud « Sons Lumber Co., H. M......... xxx | Shannock Mica Co.........eeee eens eeeccces iii 
Barnes Co., W. F. & John Electric Storage Battery Co.......... ‘vii | Louisville Electrical Works.......+++++: sShuits Beltsme CO....cccccccce soccccccces 
Barraclough, Thomas. seeeeceeceeseceeees XX | Hlectric Supply Co, + rem | Bus. Not | Lunkenheimer Co...... xxvii | Simpiex Llectrical Co. weds sececceeeesisteeced 
pS lg Ont YS a Oe iv | Blectrical Co., Ltd., The......ccccssesece EL SRM CDs ing nonses c6tneds neceess Smith, A. T.....sseeeeseoses seeeeeees ees xxii 
Beacon Teta oe & Elec..Co...... ‘ixl | Electrical Mech. Eng. 18 sae Co....xxxi| Manhattan Elec. Supp. Dili ecsvorscsceee Smith, S. Morgan.. se teteereceeecesers xxiv 
Belden Mica Mining Co., F. E............. iii | Hlectrical Mig. Co ...cccdscccccccccccccs xvii | Maris & Beekley.........0+eesseeeeee0e--¥xiv | Smith Woolen Mach. Co., jas So veecccccene iv 
Belknap Motor Co.......+ss0+0+ Busi. Notice | Empire China Works.......... deccececvcee Hi | Mareleall, Wir....cccscocess soctecseee .-x1 | Solar Carbon & Mfg. MOGs iis banca iccns xx 
Bender, N. & C0....ccccccccctccccecsers xxvii | Empire Elec. Insulation Co..........++++ Mason Telephone CO.,cereseeccccvees .xxxiii Splitdorf C. F....ccccccccccesccsveecsves xxxi 
Berlin Iron eee xxiii | Erie City Iron ine ibe ali eae ..Xxxvii | Massachusetts Electrical Eng. Ca: osaeete i | Standard PCR da sesh ike 0k sce eavaes vi 
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CLASSIFIED LIST OF ADVERTISERS. 


THIS INDEX IS NOT INTENDED AS A COMPLETE DIRECTORY OF TH. 
Its object ts merely to asstst the reader in readtly turni: 
broad and comprehensive. 


“Supplies—General Electrical.” 


Annunciators. 
McDermid Mfg. Co. 
Partrick & CarterCo. | 
Proctor-Raymond Electric Co, 
Washington Electric Co. 
Armatures. 
Chesley Electric Co. 
Rushmore, S. W. 
Batteries, Primary. 
Boston Motor Co. 
Bunnell & Co., J. H. : 
Greeley & Co., The E. S. 
Hiri mer, Vitalis. 
Law Battery Co. 
Lecianche Battery Co. 
Manhattan Elec. Supply Co. 
Miamisburg Electric Co. 
Nassau Electrical Co. 
Batteries, Storage. 
American Battery Co. 
Bradbury-Stone Elec. Storage Co. 
Consolidated Electric Storage Co. 
Eastern Elec. Light & Stor.Bat.Co 
Electric Storage Battery Co. 
P. W. Storage Battery Co. 
Storage Battery Supply Co. 
Battery Material. 
Bunnell & Co., J. H. 
Klipstein, A. 
Law Battery Co. 
Bells. 
Baxter, H. E. & Co. 
Electric Bell & Resistance Co. 
Huebel & Manger. 
Manhattan Elec. Supply Co. 
Ostrander & Co., WR. 
ProctoreRaymond Electric Co. 
Utica Fire Alarm Teleg. Co. 
Whiting Novelty Mfg. Co. 
Belting. *: 
Link fei Engineering Co. 
Main Belting Co. 
Rhoads & son, J. E. 
Schieren & Co., C. A. 
Shultz Belting Co. 
Belt Dressing. 
Dixon Crucible Co., Joseph. 
Boilers. 
Clonbrock Steam Boiler Works. 
Erie City Iron Works. 
Harrison Safety Boiler Works. 
Heine Safety Boiler Co. 
National Water Tube Boiler Co. 
Stirling Co. 
Boiler and Pipe Covering. 
Keasbey & Mattison Co. 
Braiding Machinery. 
Barraclough, Thos. 
Bridges, Floors, Cranes (Iron). 
Berlin Iron Bridge Co 
Buildings and Roofing (Iron). 
Berlin Iron Bridge Co. 
Cabie Hangers. 
Bender & Co., O. N. 
Cars. 
Brill Co., J. G. 
Carbon Points and Plates. 
American Carbon Co. 
Brush Electric Co. 
Crouse-Tremaine Carbon Co. 
New York Carbon Works. 
Phoenix Carbon Mfg. Co, 
Reisinyer Hugo 
Solar Carbon & Mfg. Co. 
Carbon Holders. 
Philadelphia Elec. Mfg. Co. 
Castings, Sa 
Chester Steel Casting Co, 
Phosphor Bronze Smelting Co. 
Sessions Foundry Co. 
Chemical Apparatus, 
Kiader Mtg Co Jerome. 
Ziegler Electric Co 
ColoringCompoundforLamps 
Webster Chemical Co 
Commutator Bars & Brushes. 
Belknap Motor Co, 
Billings & Spencer Co, 
Conover Mfg. Co. 
Forest City Electrical Works, 
Commutator Lubricators, 
Crolius. ER. 
Condensers. 
Marshall, Wm. (Electric). 
Worthington. H R. (Steam). 
Conduits, 
National Conduit Mfg. Co. « 
Connectors und Terminals. 
MelIntire Co., The C. 
Cord. 
Cc, H. McEvoy. 
Samson Cordage Works. 
Correspondence Schools. 
Correspondence School of Tech- 
nology. 
Correspondence School of 
dustrial Sciences. 
Scientific Machinist. 


In- | 





Cotton Yarns. 


Whitehead, S. E. 


Drawings for Patents. 
Courtland, Wm. A. 

Dynamos and Motors, 
Akron Elec. Mfg. Co. 

Bernard Co., The E. G. 
Boston Motor Co. 

Brush Electric Co. 

C. & C. Electric Co. 

Coho & Co., H. B. 
Commercial Electric Co. 
Daliett & Co., Thos. H. 

Eddy Electric Mfg. Co., Inc. 
Electrical Mfg. Co. 

Fontaine Crossing & Elec. Co. 
Fort Wayne Electric Corporation 
General Electric Co. 

Interior Conduit & Ins. Co 
Keystone Electric Co. 

Leavitt Motor Co, 

Mather Electric Co. 

National Electric Co, 
Onondago Dynamo Co, 
Poland, Lawrence. 

Porter Standard Motor Co. 
Riker Electric Motor Co. 


Roth & Eck. 


Royal Electric Co. 
Siemens & Halske Elec. Co. 
Stanley Electric Mfg. Co. 


Storey Motor 


Triumph Electric Co. 
Walker Mfg Co. 


Warfield, L. 


Westinghouse Elec. & Mfg. Co. 
Elevators. 
Morse, Williams & Co. 
Engineers and Contractors. 
Amstutz, N. S. 

Anthony, Prof. Wm, A. 


Arnold, B. J. 


Ashley Rarupeering Works. 


Birdsall, E. 


Coho & Co., H. B. 


For instance, those who 


to any particuar advertisement or class of advertisements. 
are looking for advertisements of annunciators, electric bells, or other House Goods, 
Every one under this head would be likely to supply his needs. 


annunctators or electric belis, would atpear only under that sbectfic heading. 


Bibber Elec. Mfg Co. 


Hadley Co, pow ae Co. Si aa os 
ectric Construct’n up. Co. 
ee aot Pes, | Gleason Mfg. Co., E. P. 
Maris & Beekley. | Hinds, C. H. 


Horn & Brannen Mfg.Co. 
Iron City Elec. & Fixture Co. 


Door Openers. Newton Electric Co. 

acide White Co., The O. C. 
Armstrong & Co. One Eighting Apparatus, 
Johnston Co., The W. J. American Electric Co. 


Bibber Elec. Mfg. Co. 
Hinds, C. H. 
Smith A. T. 


| Gears. 
Boston Gear Works. 
Globes, Shades, Etc. 
Frink. I. P. 
Horn & Brannen Mfg. Co. 
Gleason Mfg. Co., E. P. 
Murray & Co., Jas. J. 
Gongs. 
Wilmot & Hobbs Mfg. Co. 
House Goods. 
Anchor Electric Co. 
Holtzer-Cabot Electric Co. 
Jones & Son, 2d: 
Ostrander ‘o., W. R. 
Partrick & Carter Co. 
Viaduct Mfg. Co. 


| draulic Presses. 
atson & Stillman. 


Indicators, Steam. 
Hine & Robertson. 


Instruments (Test’g & Recor’g) 
Colgate Co., Geo. L. 
General Electric Co. 
Queen & Co. 
Weston Elec. Inst. Co. 
Ziegler Electric Co. 


Insulators and Insulating .Ma- 
terial. : 
Automatic Elec. Specialty Co. 
Conover Insulator Co. 
Empire China Works. 

Empire Elec. Insulation Co. 
Jchns Mfg. Co., H. W. 

Pass & Seymour (China). 
Thomas & Sons Co., The R,, 
Union Porcelain Works. 
Kartavert Mfg. Co. 

Mica Insulator Co. 





& Tool Co. 


Comstock Co., The Louis K 

Consolidated Engineering Co Fee em hei Co. 
Darlington, F. W. 

Davis. Edward. | Jewels forElectrical Purposes 
Elec. & Mech. Eng.& Trading Co,| Wennstrom Co., The John. 
Field, C. J. Lamps, Arc (for Incan. Circuits) 
Foote, Thos. H. Clark Electric Co. 

Hill, Geo. Electrical Mfg. Co. 


Hutchinson, Cary T, 
Kintner, Charles J. 
Massachusetts Elec. Eng. Co. 
McDonough Construction Co. 


McRae. A. L. 


Murphy, E. H 
Neu, Gustave S. 
Pepper & Register. 
Perkins, t rank G. 


Thayer, Wm. 
Tucker Elec. 


Wakefield Elec. Eng. Co. 
Warner, Chas. H. 
White-Crosby Co. 


Wood, E J 


Woodbridge & Turner Eng. Co. 
Engines 
American Engine Co. 
Backus Water Motor Co. 
Ball Engine Co. 


Ball & Wood 


Cooper-Roberts Co. 

Erie City Iron Works, Inc. 

Fitchburg Steam Engine Co. 

sarslevary F'dry & 
hillips Iron Works. 

Lane & Bodley Co. 

McEwen Mfg Co., J. H. 

Olin Gas Engine Co, 

Philadelphia Eng Works. 

Rugg'es-Coles Engineering Co. 

Taylor Engine Co. 

Watertown Steam Engine Co. 

Weston Engine Co. 

Engravers and Printers. 

Photo-Engraving Co. 

Feed-Water Heaters. 

Fuel Economizer Co. 


Hewes & 


Goubert Mfg 


Harrison Safety Boiler Works. 
s Mfg. Co. 

Stilwell-Bierce & Smith-Vaile Co 
Webster & Co. 
| Fixtures, Gas and Electric, 
Almond, T. R. 


Hoppe: 


Electric Construction & Sup. Co. 

Gen. Incandescent Arc Light Co, 

Genera! Electric Co. 

Helios Electric Co. 

Imperial Electric Lamp Co. 

Scott Electric Lamp Co. 

Westinghouse Elec. & Mfg. Co, 
Lamps, Incandescent. 

Aetna Electrical Works. 

American Electrical Mfg. Co. 

Beacon Vacuum Pump & El. Co. 

Bernstein Electric Co. 

Boston Incandescent Lamp Co, 

Buckeye Electric Co. 

Electrical Co., Ld. 

General Electric Co. 

ne Mfg. Co. 

ackard Electric Co. 

Westinghouse Elec. & Mfg. Co. 
Lamp Holders: 

Dow Adjuster Co. 

White Co., The O. C. 


C. 
Construction Co. 


Co. 


Lead. 
Colwell Lead Co. 
Lightning Arresters. 
Colgate Co., Geo. L. 
Van Nuis. C. S. 
Linemen’s Tools. 
Brady. James. 
Dicke. C. H. 
Machin’ ry, Tools, Lathes, Etc. 
& John. 


ach. Co. 


Barnes Co., W. F. 

Bliss Co., The E. W. 

Cleveland Machine Screw Co, 

Diamond Machine Co, 

Fifield Tool Co. 

Garvin Machine Co. 

Gould & Eberhardt. 

Kay. J. F 

Moore & White Co. 

Norton & Jones Mach. Tool Wks. 

Prentiss Tool & Supply Co. 
Magnets. 

Varley Duplex Magnet Co. 


Co, 


Warren 


Mica. 
Belden Mica Mining Co., F. E. 
Bowers Bros. 
Mica Insulator Co. 
Munsell & Co.. Eugene. 
Schoonmaker, A. O. 
Shannock Mica Co. 
Mining Machinery. 
Independent Electric Co. 
| Model & Experiment’! Work. 
Baillard, E. V. 
International Electric Co. 
Louisville Electrical Works. 
Nail Heads, 
Wentworth, N. J. 
Pee. 
Garlock Packing Co, 
Jenkins Bros. 
Johns Mfg. Co., H. W. 
| Paints (for Electrical Purposes). 
Paragon Insulating Co. 
Standard Paint Co. 
| Patent Solicitors. 
Kintner, Chas. J. 
Rosenbaum, Wm. A. 
Sturtevant, Chas. L. 
Thompson, E. P. 
Platers. 
Gray & Co. 
Harrison & Co.. W. P. 
Whiting Novelty Mfg. Co. 


Platinum. 
Baker & Co 
Croselmire, C. F. 
Schawel & Co., Jas. 


Poles, Brackets, Pins, Etc. 
Brady, T. H. 
Loud & Son’s Lumber Co., H. E 
Mills, H. H. 
Sterling, W. C. 


Porcelain Manufacturers, 
Empire China Works. 
Nashold Cleat Co. 

Pass & Seymour. 
Thomas & Sons Co., R, 
Union Porcelain Works. 


Pulleys, Shaft’ g,Coupl’ gs, &c. | 


American Tool & Machine Co. 
Hunter Machine Co., Jas. 
L. P. & D. Transmitter Co. 
Rockwood Mfg. Co. 
-Smith Woolen Mach. Co., Jas. 
Pumps, Steam. 
Blake Mfg. Co., Geo. F. 
Cameron Steam PumpWorks.A.S. 
Davidson, M. T. 
Dean Bros. Steam Pump Works. 
Hubbard, Norman. 
McGowan Co., The John H. 
Railway Signals. 
Hall Signal Co 
Railway Specialties, Electric. 
General Electric Co, 
Elec. Railway Equipment Co. 
Hubley Mfg. Co. 
Johns Mfg. Co., H. W. 
Ohio Brass Co. 
Western Electric Co. 
Repairing, 
Chesley Electric Co. 
Louisville Electrical Works. 
Rushmore. S. W. 
Stucky & Heck Elec. Mfg. Co. 
Rheostats. 
Carpenter Enamel Rheostat Co. 
Screw Machines. 
Cleveland Machine Screw Co. 
Search Lights. 
Electric Cons. & Supply Co. 
Rushmore, S. W. 
Scott Electric Lamp Co. 
Second-Hand Apparatus. 
Gregory. Chas. E. 
Rose Electric Co. 
Rossiter, MacGovern & Co. 
Slate and Marble. 
Murphy, T 
ilk, 
Ryle & Co., Wm. 
Steam Regulators. 
Foster Engineering Co. 
Steam Separators. 
Harrison Safety Boiler Works. 
Serrell, J. A 
Supplies, General Electrical. 
Anchor Electric Co. 
Central Electric Co. 
Electric Appliance Co. 
Electrical Mfg. Co. 
Electrical Supply Co. of Syracuse. 
General Electric Co. 
Greeley & Co., The E. S. 
Holtzer-Cabot Electric Co. 
Iron City Elec. & Fixture Co. 
ones & Son, J. 
etropolitan Electric Co: 


E ELECTRICAL TRADE, nor specifically of everything advertised in The Electrical World. 
The aim has been to have few headings and these 


would first turn to 


A manufacturer, however, who advertises only 


Partrick & Carter Co. 
Thompson-Brown Electric Co. 
Viaduct Mfg. Co. 
Switches, Etc. ' 
Brooklyn Elec. Mfg. Co. 
Chapin, Chas. E. 
Cutter Elec. & Mfg. Co. 
Electric Eng. & Supply Co. 
Hart & Hegeman Mfg. Co. 
~*~ & Co., J. Grant. 
Hill Electric Co., W. S. 
Hulings Electric Co. 
Iona Mfg. Co. 
Large & Twining. 
Linton & Southwick, 
General Electric Co. 
Newton Electric Co. 
Sweet Elec. & Mfg. Co. 
Technic Electrical Works. 
Van Nuis, C. S. 
Manhattan Elec. Supply Co. 
Metropolitan Electric Co. 
Pettingell-Andrews Co. 
Viaduct Mfg. Co. 
Western Electric Co, 
Switchboards., 
Hays & Co., J. L. 
High & Co., J. Grant. 
Hill Elec. Co., W. S. 
Large & Twinnig. 
Taps and Dies. 
Carpenter, Tap & Die Co., J. M. 


Telephones. 
American Bell Telephone Co. 
American Electric Telephone Co 
Baillard, E. V. 
Barnard & Hoopes. 
Columbia Teleph. Mfg. Co. 
Danbury Electrical Works. 
Gilliland Telephone Co, 
Harrison & Co., W. P. 
Harrison Int, Tel. Const. Co. 
Interior Telephone Co. 
Manhattan Elec. Supply Co. 
Mason Telephone Co. 
National Telephone Mfg. Co, 
Phoenix Telephone Co. 
Pomeroy, Powell & Co. 
Viaduct Mfg. Co. 
Western Telephone Const. Co. 
Telephone Supplies. 
Splitdorf, C. F. 


| Transformers. 

| Hlectrical Mfg. Co. 

Fort Wayne Electric Corporation 
Hornberger Electric Co. 
National Electric Co. 

Packard Electric Co. 

Royal Electric Co. 

Wagner Electric Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 


Trucks. 
Brill Co., J. G. { 
Peckham MotorTruck& W heelCo 4 
Turbines. i 


Dayton Globe Iron Works. 
Dolan & Co., Wm. 

Hunt Machine Co., Rodney. 
Leffel & Co., The Jas. 

Smith, S. Morgan. 
Stilwell-Bierce & Smith-Vaile Co 


Turbine Regulators. 
Olbrich, H. E, 


Valves. 
Chapman Valve Mfg. Co. 
enkins Bros. 
unkenheimer Co. 


Ventilators. 
Merchant & Co. 


Wires and Cables. 
American Electrical Works. 
Bishop Gutta Percha Co. 
Brixey, W. R. 
Central Electric Co. 
Chicago Insulated Wire Co, 
Day’s Kerite. 
Dearborn Electric Co. 
Eastern Electric Cable Co. 
Electric Appliance Co. 
Helios Electric Co. 
Independent Electric Co. 
Indiana Kubber and Ins. Wire Co. 
Metropolitan Electric Co. 
Moore, A. F. i 
National India Rubber Co, 
New York Insulated Wire 
Okonite Co., Ltd., The. 
Pettingell-Andrews Co. 
Roebling Sons Co., J. A. 
Simplex Electrical Co. 
Splitdorf C. F. 
Wiring Tables. 
Johnston Co., Ltd., The W. J. 
Robinson, H. E. 
Woodwork (Electrical). 
Union Hardware Co. 











ELECTRIC SLATE, 
PLAIN OR MARBLEIZED. 





ARE BAKED IN. 





ITALIAN AND AMERICAN MARBLE. 
T. J. MURPHY & CO., 136 Liberty St., New York. 





DRILLING A SPECIALTY. 
TURNED SLATE. 


pote AMM demos 
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bo vou ust PORCELAIN TUBES AND INSULATORS? 


If so, you are paying more than you can buy the American Glazed goods for. 
Stronger and Cheaper than Porcelain and Insulates as well as Porcelain. 
Endorsed by the National Board of Fire Underwriters. Write for prices. 
Orders filled from stock. : : : ; ; ; : : : 


Automatic Electrical Specialty Co. #% 1° MGERIY STN von 


ZIEGLER ELEOTRIG 60. 


MANUFACTURERS AND DEALERS IN 


SCIENTIFIC AND ——~ 
ELECTRICAL INSTRUMENTS 


Physical and Chemical Apparatus, 
Microscopes, Telescopes, Standard Elec- 
trical Test, Electric Light, Railroad, Tele- 
phone, Fire and Burglar Alarm Instru- 
ments and Supplies, Etc. Laboratory Ap- 
















WITH OUR NEW PROCESS IN FILAMENT 
WORK WE PRODUCE A LAMP NOT 
SURPASSED BY ANY IN THE MAR- 
KET. 
Any Voltage C. P. or Base 


LOWEST 
PRICE 


Longest Life 





Factory 
HARTFORD, CT. 


WRiTE FOR REDUCED PRICES 










° ° ° FOR BARREL LOTS 
paratus a_ Specialty. Experimenting , 
Models, Special Apparatus and Machinery : SRSSSRE TERR SSRSESSSSSSESS SSSR SSETSSR SEES SSSSSRE SSSR SSSSESSRS ESSE SSESSEESEHS eee eee 
a ee Electrical Testing Instruments 


. Reorganization prices still hold on 
: AS _ a large part of our stock. Write for 
fall IN, Of, C Ela 1 a j Is a a —= Circular 600, in which a lot of bar- 
FER Py, 
4 LF =| " } 


: gains in Testing Apparatus are 
Telephone, Boston 3320 : listed. 


Our well known ACME PORTABLE 


‘ TESTING SET will be found quoted in 
HUBLEY MFC. CO. 1:5 







This set is without doubt the most 
popular apparatus made for the meas- 
urement of resistances. It is guar- 

' anteed accurate within 1-5 per cent., 
Acme Testing Set and the D’Arsonval Galvanometer 1s 
5 unaffected by proximity to dynamos, 
setc. Other instruments now being quoted at ‘*‘ Reorganization”’ prices 
sare Magnetic Vane Volt and Ammeters, ‘‘ Acme’”’ Alternating Current 
: Voltmeters, Electrodynamometers, Decade Testing Sets, Testing Bat- 


s teries and Photometers. 
QUEEN & CO., Inc. 
» New York Office: 


this list at a wonderfully low price. 
SOLE MANUFACTURERS OF THE 


Cope Patent Come-along 


s 
* 
116 Fulton St. J. G. GRAY, Assignee. 
1011 Chestnut Street, ~ - ~ ~ PHILADELPHIA, PA. 





Patented September 20, 1892. : THE LATEST 
SOLE AGENTS FOR 


MEDBERY LINE MATERIAL MPROIED TIE 


Pennsylvania, Maryland and District of Columbia 


TROLLEY WHEELS, TROLLEY Harps; Elevators Merl 
LAMPS—WIRES—SUPPLIES ae VES qs 


ls a ‘DIRECT ELECTRIC 
MASON ‘TELEPHONES: -*- 


New Jersey, Maryland, Pennsylvania and D. C. : Have you seen ours? ; 


COMPLETE INSTALLATIONS CONTRACTED FOR )'hasmany advantages 


fover all others now in 





Main Office and Works: New York Office: 3 the market. — ————— 
LANCASTER , PA. ra CHAMBERS ST-:: For Descriptive Circular or Other Information, Address 
SELLING AGENTS: : MORSE, WILLIAMS & CO., 
NEW YORK: The E. S. Greeley & Co., 5 and 7 Dey St. 5 . 
PHILADELPHIA: Novelty Elec. Co., 50 No. 4th St. smog Preee’ oe Philadelphia. oe See Eee: Se ee 
PITTSBURG: Cosgrave & Dillon, 713 Hamilton Building.:'9 "¢4t! Street, Boston. Bw Gouren Sires, Mew Haven. 

WASHINGTON: pers & Marean, 1410 Pennsylvania Ave. *425 Spruce Street, Scranton, Pa. Builders’ Exchange, Baltimore. 
BALTIMORE: Henry Keidel & Co., 25 Hanover St. !7!4 Omaha Building, Chicago. 135 Fourth Avenue, Pittsburgh. 
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2 The entire Electrical Apparatus of ELECTRIC LIGHT STA- 
BURNED OU STATION TIONS, RAILWAYS ana ISOLATED PLANTS,- damaged 
by fire, rebuilt and installed equal to new, at a large saving over cost 


of new apparatus. 











“Apparatus to be rebuilt. ‘ ric Railway 


Modern Equipment, Superior Facilities, with a Force of Experienced and Expert Workmen, enable us to handle work of this class, and all manner of heavy 


station repairs with despatch, and to guarantee work of the highest standard. Jersey City 
Estimates and Specifications furnished on application. S. W. Rushmore Dynamo Works, Nd 






















F * e : LP. & D. SYSTEM. Thousands of H. P. in 
ort Wayne Electric Corporation: | service, driving dyuamee 
: and generators with per- 
FORT WAYN E, IND. : ‘ 4) fect success. 
Apparatus for : 2) Our Patents 
Arc, Direct Current and Alternating: ane ames peas 
: ully cover this System. 
Incandescent Lighting and Power : eee ee tS 
‘Transnnission : Write for Catalogue and Information. Please take notice. 
“inwrmenmon caer 7. ROCKWOOD'S: 
Boa forg epee Se =e . 
ss REESIAS SRETEE Oe Sirens wy yen tect, ater tae i * 
SS we : Nothing Cheap Aboutit * Eee .- Except the Price 
eels ae eue~— Patent i———— ae cater 
_— 19 South iridan t., adanapai, ind. Ace ¥ isl : = 
- : Recognizing the demand for a Low Priced Dyteme and Motor that willat the same 
Pulleys: time be Electrically Perfect and Mechanically Correct we nave designed ahs 
reer | THE TRIUMPH 
ip) Ollie fac dow Gilley Sia RoC Rweed | “nieces pee es 
4 ths Ar . : because we are making a limited numberof sizes 
a a’ asker aes ~- Mfg. Co. There is no Better Machine on the Market 
fi A 1 = s * e 
Y Pan fae 2 dtonapolis In Triumph Electric Co. 
B. j ‘ : 
fy aa fe CINCINNATI, OHIO 


SWITCH OUT THE OLD 
meeeeare We. Teme AGW... 


—_ JONA SNAP SWITCHES 


Our Single Pole, Double Pole, Nickel, Porcelain and Flush Switches are O. K. 


ene ecime COMBANY— 


71 Federal Street Z— BOSTON, Mass. 
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Central Electric Company 


Manufacturers, Importers, Dealers in 


Electrical Supplies 


173-175 ADAMS STREET 
CHICAGO 


BRANCHES 












§ 87. LOUIS: The Southern Electrical Supply Co 
( KANSA8 CITY: Gate City Electric Co. 






‘BT doesn’t require an 

old philosopher to 
see through this thing. 
In fact, a great many 
people have peeped into 
it and gone away with 
a distinct sensation of 












having made a dis- 
covery. 

Hundreds of Electri- 
cal Contractors, En- 
gineers and Wire Men 
4 have discovered that 

| in these unpretentious 
yi little tubes they had 

—- \\ the solution of a ques- 
tion that was daily 
7 growing more serious 

















i 





— and vexing. 

The advent of Interior Conduit has made possible and successiul 
many installations that otherwise would have resulted in failure. 
Interior, Conduit has undoubtedly been the greatest factor in elevating electrical 
wiring to a plane of absolute safety, and to a position challenging the approval and 








admiration of every one interested. 






In our warehouse we carry a heavy stock of all 








Interior Conduit Supplies 

Plain, Brass, or Iron Armored 

Tees, Elbows, Clips, Couplings 
Junction, Branch and Terminal Boxes 
Resettes, Switches and Cut-outs. 


AVOID IMITATIONS 


GENERAL WESTERN AGENTS 
Okonite Wires; Interior Conduits; Helios Arc Lamps, Direct or 
Alt. Current; Washington Carbons; Carpenter Enamel Rheos- 
tats; Hill Switches; Samson Batteries; Edison-Lalande 
Batteries , 
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Our Street Railway Catalogue —— 
Is NOW READY WS 


The most complete catalogue ewer issued 
for the Street Railway Supply Business 


WRITE FOR A COPY 
~~ Western Electric Company 


NEW YORK CHICAGO 


In Writing to Advertisers Sub-s >W 1 FE Pp B 

7 
eet VV OOGS lexible ole Drackets 
saw the advertisement in 


THE ELECTRICAL WORLD. The Toledo and 
SSSSSSSSSSSSSSSSSEESEEEEESE ESSE eeeee s 
KEEP YOUR COMMUTATORS CLEAN : Manmec watay Sulloae Gs. 
The CROLIUS Commutator: B.P. FOSTER. GENL MANAGER. 
Lubricator : Toledo, 0. Dec, 14th, 1894, 
Prevents Sparking and : 
Cutting, and eve = 5 Ohio Brass Co. 
comm tor a hi e 
Price ish. Guaranteed to give : Mansfield, 0. 
60c. satisfaction. Order a : Gentlemen,- 
@ Stick oe — : Permit me to say that I have equipped both our lines 
. with Wood's Flexible Pole Brackets, which are giving perfect satis- 
E. R. CROLIUS, : faction. 
Dealers proces a wile. tone ae wantities © I decided on these brackets both on account of their efficiency 
: = > : and from a financial standpoint and after a thorough examination 


anTuU a Tey. DYNAMOS “peasy : of other styles and I believe them to be the only practical bracket 
‘ : on the market. 
of 6 and MOTORS : 


Perfect, Durable Eco- . 
nomical, Noiseless. We « 
make a specialty of § 
manufacturing Dyna-& 
mos from 8 to 100 lights = 
and Power Motors from 5 Dic/8.P.F. be—Tole M, Ry. Co, 
4 to 7 H. P. Our priccs § 

will defy competition. : 
2 Send for Price List. 


a J 80 to 34 Market Sti 
CHICAGO, I 


(PSSST SSSSERSSESE SHEERS RHEE ERERRE EERE EERSTE SEH SHSSSSSSSSSS SSS ESSE SESH SETS SH SS SESS SS RS SSS S SSS TSS ESSE SSS SSS SSCS SSHRC S ESSER ESSEC STEER SERRE R ERTS E STEUER eee 


RON CASTINGS FOR ELECTRICAL PURPOSES, 


lron Castings of Best Quality for Street Car Motor Gears. 


Also castings for Dynamo Magnets of a special mixture of iron which 
gives much better electrical results than ordinary castings. We make 
also small castings for electrical work, and iron castings, large and 
small, for all eee’ of the finest — 


Our Prices are Low. ice 
We Run Four Large Cupolas, Melting About 40 Tons Daily. Correspondence Solicited, 


SESSIONS FOUNDRY CO., BRISTOL,CONN. 


Westinghouse Electric and Manufacturing Company, 


= ELECTRI CAL APPA RATUS 


CENTRAL STATION ELECTRIC LIGHTING, 
3% LONG DISTANCE TRANSMISSION OF POWER, a 
ELECTRIC RAILWAYS AND ISOLATED_PLANTS. 


Yours very truly, 














7 
0 
a 







BRANCH OFFICES I 
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Bureau of Registry -EMPLOYERS 


We have opened a free Bureau of Registry at our Warehouse for the purpose of sup- 
plying Central Stations, Railroads and Contractors, every class of electrical help. We 
have now registered many hundreds, and can supply on telegraphic order or letter, 
Superintendents, Foremen, Inside Wiremen, Dynamo Tenders, Engineers, etc. We send 
only first-class men, with good recommendations. 
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To Railroad Managers 








a mL 
mn | * 
1«D f E Contract 
z WN i ngineers «= VONTFaCctors 
= 
= 3 nT | 
>= TAA 
RS = | 
3 NN TD 
r Ww ¢«é | 
ys sly Ww ive to Electric Railway Mana d Contract 
WH ar) ia ae e propose to give to Klectric kal way Managers and ontractors 
il £29. i a New Year’s surprise, in an entirely new and novel line of street 
(ase =) vailway material, which will be ready for delivery on February 1st, 
= ‘@.” mm | «1895. 
= ‘a: iNIIIK 
m™ Ae’ = This material will be manufactured under the Thompson patent. 
3 +s.” Se iii ; : ‘ 
£: ee MN It is smaller, stronger and more easily put up than any material [|§%) 
HW =3 now on the market, and we can save you 15 per cent. in price as ni i 
= Se uiuj += compared with the cheapest material now in the market. | U que Devices 
™ e » & hv We desire reliable and hustling agents in all the railroad centres | N New and 
mm e s oa of the country. Dh) | Chea er 
5 AO ES We shall also present at the same time a new method of bracket > p 
P 
f i wy line construction (under Thompson patent), which can be used in Overhead 
se RS = connection with our material, without charge, which entirely ob- |i} M . 
< uy viates the difficulties formerly met with in rigid lines. aterial 
m 8 s eS wi Railroad Managers, Engineers and Contractors are requested to 
S Ro == write for full particulars, which will be forthcoming about the mid- 
VS im dle of January. 
$ TU , J 
= Catalogues Ready February Ist, 1895 
aS * Pog Ss 
v eS I Don’t buy a dollar’s worth of overhead material until you see our 
a & = complete line. 
os i 
Ss “y 3 . ° a a ee eS 
P > = eee 8 @ 
2 i 
i @. £3 
a) :@/ ht 
° .8, = oe 
iy = Thompson-Brown Electric Co. 
Ay TU 


97 High St., Boston, Mass. 


TULL E 3 


SUUbAb dA ALAS 


Long Distance Telephone 3869 


i 
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Bureau of Registry EMPLOYEES 


Any electrical man of whatever branch of the trade, is invited to register, naming 

work desired, experience, for whom he last worked, and salary expected. For this ser- 

“ vice no charge is made. We shall do all in our power to provide positions for all whom 
we find upon examination of credentials to be satisfactory. 
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TheBrooklyn 
Electric Mfg. Co. 


QUICK-BREAK 
Switches 


Slate Switchboards 
Panel Boards 
Cut-Out Boards and 
Electrical Specialties 


Will our Catalogue No. 2 be of any 


service to you? Prices may; 
Look us up. 


LARGE & TWINING, 
S23 CHESTNUT STREET 
PHILADELPHIA, PA. 


Metropolitan Electric Company SW ITC H ES 








Sie PAT Tenney ren 


Eee Of... 
’ Switches « 


} 


, Switchboards 


New York. 136 LIBERTY ST, ——_Pectory: 351-383 Jay st. 


J. Grant High & Co., 
msvororone SWITCHES, SWITCHBOARDS, 


‘Tablet-Boards, ) For all 
eee ) Purposes and 
Main Line a pie 
Cut-Outs . 
=p SEND FOR 
Estimates furnished on ‘ CATALOGUE 


all size orders. 


123 North 3d St. 
807 Medinah Temple, Chicago, Ill. Philadelphia, Pa. 


SEND FOR 
CATALOGUE AND PRICES 





New York Cuicaco 
J. A. Machado, 203 Broadway Central Electric Co. 


| 133 Oliver St. | BOSTON, Mass. 
) 


NT cel etl rae iat 
SSSR RECESS SESS SEERA RECESS SEE SSSR SEES SSCS CREE RESET STEERER ERR E ESSER CSRS RSS R ESKER RSS EER RSET TRESS ESR R ESE RRR ERE R SS SSRSSSR SSSR SSERS RSE eSe ee esses eee eeES 


Street Railway Managers—— 


fia With our Automatic Non-Arcing Magnetic Limit Switch on your car 
; motors you can increase your dividends % per cent. per annum. 

No fuse boxes or hand cut-outs necessary, as our device is a combination 
of the two, and entirely automatic. 

It occupies a space only 3x8x1l1 inches, but we make a break of over 17 
inches.. Nochance to short circuit itself. 

The cheapest electrical device on the market to-day, and one that will 
Save you money. You cannot afford to be without it. 

Compact and neat in its ap- 
pearance. No complicated parts 
to wear out. You need it. iif yg SweeT cuecTaue ames. co.) 


PATENTS PENDIN 
7 


EXPENSIVE ? 


No! Cheaper than a fuse box. 


Write us at once. 


THE SWEET ELECTRIC & MFG. CO. 


. Grand Rapids, Mich. 
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— 
COuVIN TRANSMITTER 


ae— USES NO COIL 


While the induction coil patent expires in January, 
1895, the combination of such a coil with a switch 
(whether automatic or not) is covered for Five Years 
to come by the Watson patent, No. 270,522, of Janu- 
ary 9, 1883, owned by the Western Electric Company 
—which company is controlled by the American Bell 
Telephone Company. The Colvin long distance bat- 
tery transmitter uses no induction coil. 

We also have the only non-infringing substitute for 


Z Multiple 
Switchboard 


Don’T FEEL TOO Goop over Berliner. Look out 
for detail patents—we know them—come and see 
us—or write. 








THPDPLYTNNTT NED OTN N TNT ry eeenT ne ereene ee ey erere ery erreno nen oreene re rerneerD renin 


Interior Telephone Company 


(Colvin System) 





203 Broadway aze— NEW YORK 


UWA LANA AANA AAA MUA LAA UNA LUA Md LAN UAd ANA LUA MAN Ad ANA AGA Ad NAN AAG ANAAGA AGN LA4 GAG GNA A4AAAN 44 4N4 AGA L4N 444404 dd dd 44d 
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Bi-Polar Dynamos and Electric Motors. 
Don’t Order Until You Hear From Us:THE HULINGS ELECTRIC CO., 


xvi THE ELECTRICAL WORLD. DECEMBER 29, 1894. 
Complete Plants for Power Transmission. isolated Lighting Plants. Central Station Apparatus. 
CENERAL OFFICE: (43 LIBERTY ST., NEW YORK. 
Works: Garwood, N. J., on Central R. R. of N. J. 
Low Speed EAST LIVERPOOL, OHIO, 
High Efficiency = MANUFACTURERS OF . 
Tablet Boards, Rosette Cut-Outs, 


(\& Branch Ofices: Chicago, Menadueet Building. ROR, 63 Oliver St. Cleveland, Cuyahoga Building. Philadelphia, on Bn ~ 
Main Line and Branch Cut-Outs. 


ELECTRIC CO., muctirotar ‘bynamos, 








Bi-polar type 25 to 250 lights 


Multipolar 250 to 2,500 lights {ust write for 


Prices on all 
Sizes. You 
won't regret it 






‘The Leavitt Motor Co. 


MANUFACTURERS OF 


BATTERY MOTOR FAN OUTFITS, 


Complete from $4.50 to $35.00. 


Practical Sewing Machine Outfits, 


Complete, $32.00 and $35 00, 


Lawrence Poland 


130 West Second St. 





ee 


Ln 





CINCINNATI, O BATTERY MOTORS. FOUR SIZES. 
No.1, 2 Volts, 1-32 h. p.. . -$3.00 
Seecceeee laa, lm TAN | SSSSSSSSTRSSSSSTSEE SESS ES RET EERE senee a 2 4 Volts, ae Bess. ee ie ++ 15.00 
No. 4, 10 Volts, 1-8 h. p............ 15.00 


For Running Dental Drills, Jewelers’ Lathes and All 
Kinds of Light Machinery 


SEND FOR ILLUSTRATED CATALOGUE. 


THE AKRON ELECTRICAL MEG, COMPANY; 


AKRON, OHIO, 
Manufacturers of LOW SPEED 


INCANDESCENT 


Dynamos and Motors: 


OFFICE AND FACTORY: 


124 Mitchell St., Providence, R. 1., U. S. A. 


LUNDELL 








Lighting en and: DYNAMOS 
ano MOTORS. 
Power Purposes. 
Direct Current, Slow Speed 
Electrical Efficiency and Me-! Iron Clad, 
chanical Construction In sizes up to 30 kilowatts. 
Guaranteed. 
5 Lundell Dynamos directly con- 
. nected to any type of high 
BRANCH AGENCIES: : speed engines. 
: For Lundell Dynamo and Motor 
Elson & Bree Liberte’ Son. catalogues, prices, etc., ad- 
dress the 


The oy City Elec. & Fixture a 
Wood St., Pittsburg, Pa. : 


w. Ss. ae 


Interior Conduit 
& Insulation Co. 





“ 7026 Michigan Ave., St.Louis, Mos 
500-LIGHT DYNAMO. ohn F : F : a . . tl / 
_ Speed only 625 Revolutions per Minute. J 503 hird St., Louisville, Ky." 44 Broad St., N. Y. 


Alternating Current Transformers. 


A GREAT STRIDE IN ADVANCE. 
Remarkable Increase in Efficiency over all Existing Types. 





TRANSFORMERS for High Potential, Long Distance Transmission. 
TRANSFORMERS for Low Frequency. 
TRANSFORMERS for Arc Lighting, Series or Multiple. 
TRANSFORMERS to Order for Any Purpose, Voltag ; or Cap 

Regulation, Insulation and Efficiency Guaranteed. Standard Sizes, 5 Lights to 2.000 Lights. 


= WAGNER ELECTRIC MANUFACTURING CO. 


ST. LOUIS, MO. 


eA i OFFICE: 





| BOSTON OFFICE 
30-Light Standard Trausformer. 15 FEDERAL STREET OHN MUSTARD, 1000 BETZ BUILDING, 
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100 LIGHT DYNAMO, 300 Rev. 
500 Light Dynamo, 250 Rev. 


Multipolar Automatic Dynamos, for Arc and Incandescent Lighting. 
MOTORS, 1 to 80 HI. P. 


Alternators, Transformers,. Direct and Alternating Current 
Voltmeters, Amperemeters. 


The Electrical Mfg. Co. 


Bec. KOR? DR. — ri. ZAHN, 





CORRY, PA. 


a : 
yy asad The Mather Electric Co. 2 
MANCHESTER, CONN. 


POWER GENERATORS PURPOSES, es ew 








Mather Apparatus for sale exclusively in their respective territories 


by the following well-known and reliable Contractors Com plete Station Eq u i pments. 





J. HOLT GATES, Monadnock Building, Chicago, Western Contractor. 


H. B. COHO & CO., 203 Broadway N. Y., New York City, Brooklyn and vicinity, and New Jersey. G. MM. ANGIER & CO., 64 Federal street, Boston, lass., New England 
S.N. BLAKE, Elmira, N. Y., Northern and Western New York. THE WILL & FINCK COMPANY, 818 Market street, San Francisco, Cal., the Pacific Coast. 


ROYAL ELECTRIC COMPANY 


= <=—_Peoria, Ill. 


MANUFACTURERS OF 


aa The best and most simple 
No Collecting Rings; No Commutator; A ce E RNATO R 
No Revolving —_ or Armature Coils. On the Market 

48° Transformers of any Description 


LAMBERTVILLE ELECTRIC LIGHT, HEAT AND POWER COMPANY. 
RovyvAL ELEcTRIC COMPANY, Peoria, I11.: Lambertville, N. J., Feb, 27, 1894. 

Gentlemen:—In answer to your inquiry with regard to the Royal Alternator in- 
stalled by you, we are glad to say that it is giving entire satisfaction. We especially 
appreciate the absence of a commutator, or collecting rings with brushes, 
which are a source of annoyance and expense in other systems. The 1000-Light 
machine installed for us, has been running for eight months and has cost nothing for 


repairs. It will afford us great gisasure to show this plant to any interested parties 
whom you may send here. fours truly, 








A 
Note this: 


i. 


y LAMBERTVILLE ELECTRIC LIGHT, HEAT AND POWER Co 
—_ CORRESPONDENCE . , Thos. R. Brimner, Superintendent. 
Spa a SOLICITED 


FRANK E, KirBy, Pres. _ 
R. HUMFFREYS-ROBERTS, Sec. and Mgr. e 
RoOpDOLPHUS FULLER, Electrical and Mech. Eng. 


Fontaine Crossing % Electrical Co, 


MANUFACTURERS OF THE 


Fuller Double- Voltage Dynamo 


(Suitable for any Three-Wire System) 


Fuller Automatic Bi- or Multipolar ane 


Fuller Combination Fan-Motor for Ventilating 
B (In Sizes from 18 inches to 96 inches) 

r Chicago Office: Dexter Building, 84 Adams St. 
Works and Main Office: Detroit, Mich. 
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TO THE TRADE 


I beg to announce that I have arranged with the 


India Rubber and Gutta Percha Insulating Co, 
Manufacturers of the Celebrated 


~Habirshaw White Core Insulated Wires, Cables, &c. 


and shall hereafter manage the sales department of the Company. 

Messrs. F, R. Harrington and J. B. Olsen are also connected with the 
above Company, and we are now prepared to make prompt deliveries on all 
orders for Habirshaw Insulated Wires, Cables, etc. 

Soliciting a continuance of your esteemed favors, 

I am, yours obediently, 


J. W. GODFREY, 


Room 38, 15 Cortlandt St., New York City 


December 22, 1894 
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Central Station Book-keeping 


SUGGESTED FORMS. 


WITH AN APPENDIX RELATING TO 


STREET RAILWAYS. 
BY 


HORATIO A. FOSTER, 
Mem. Am, Inst. E.E., 


AUTHOR OF 


“Central Station Management and Finance.” 


Cloth. 137 pages,75 Forms and Diagrams. Price, $2.50. 


This book contains diagrams for the organization of the staff of electrical 
central stations, the classification of accounts and reports, with sample forms for 
each and every department. As the name indi-ates, the work is devoted main- 
ly to the accounting department, both for central stations and street railways, 
and outlines a complete scheme for its organization and routine which will en 
able the management to determine at any moment -he condition of business, 
and particylarly the unit cost of the generation and distribution of current. rhe 
forms were devised after an examination of several hundrcd in practical use in 
many stations, and embody the best points of all. Many forms are of actual 
size in width, and printed on paper specially ruled, so that they may be used 
as copy in ordering. In an Appendix is furnished a classification of accounts 
of electric street railways, together with instructions, forms of books, etc., 
necessary to carry it out—the other necessary forms being in Part II, 


Chapter I. Introduction.—Chapter IT. Customers’ Ledgers.—Chapter III. Objects of Ac- 
counting and Classification.—Chapter IV. Operating Expenses.—Chapter V. Income from 
Operation,—Chapter VI. Profit and Loss.—Chapter VII. Property Accounts.—Chapter VIII. 
Liability Accounts.—Chapter IX. General Classification.—Chapter X. General Books,— 
Chapter ¥.1, Monthly Summary Statements.—Appendix A. Book-keeping for Electric Street 
Railways,—Part II, Suggested Forms. 


Copies of this or any other electrical book published will be sent by mail, 
POSTAGE PREPAID, fo any address in the world, on receipt of price. 


The W. J. Johnston Company, Ltd., Publishers, 
253 BROADWAY, NEW YORK. 


REFERENCE BOOK OF 
TABLES AND FORMULAS 


ELECTRIC STREET RAILWAY ENGINEERS. 


ARRANGED AND COMPILED 


By E. A. MERRILL, 


AUTHOR OF 


“Electric Lighting Specifications for the Use of 
Engineers and Architects.” 


Flexible Morocco. Price, $1.00. 


To a busy man the value of a reference book depends largely on the tacility 
with which he can get from it the information he desires. In the larger works 
the labor involved in seeking out information, which perhaps is scattered 
through several sections and encumbered with examples and explanations al 
ready familiar to the engineer, is often exceedingly annoying, especially when 
many times repeated, It is the object of this reference book to avoid such 
annoyances and meet a practical need by collecting and arranging in a concise, 
logical order those tables and formulas which are in constant use by the electri- 
cal street-railway engineer in making estimates, ordering material, on con- 
struction work, etc, All superfluous examples and explanations have been ex- 
cluded, as well as unnecessary extensions of formulas into tables when such 
extensions consist only in the simplest mathematical processes. Not only has 
considerable care been taken in selecting and checking material compiled di- 
rectly, but several original tables and formulas have been added, especially in 
the sections on track and overhead-work, which will save many calculations, 
Furthermore, many tables and formulas have been extended and modified to 
meet the conditions imposed in street-railway work. The practical arrange- 
ment of the work, its condensed style and convenient form, will recommend it 
to every street-railway engineer. Every heading is in bold-faced type, which 
easily catches the eye as one glances over the page, thus materially aiding quick 
reference, and as a further aid a complete cross-index is added. The book is 
bound in flexible covers and is of convenient size to carry in the pocket. 


Copies of this or any other electrical book published will be sent by mail, POSTAGE 
PREPAID, fo any address in the world on receipt of the price. 


The W. J. Johnston Company, Ltd., Publishers, 
253 BROADWAY, NEW YORK. 
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ALLEN | [bs Hello” at One Bnd ies 


And just the Reverse a, the Other 


OLDERIN NG | oo 
When many untried Telephones 
: have to do actual commercial ser- 
: vice. 
There is no trouble to select a 


Telephone; but there is no end 





of trouble if you don’t get the 
right one. 


GET THE GILLILAND 


Adopted by all Leading 
Construction Men 


7 endings - 
¢ Poco oeooos 


We 
Furnish 


: The 


| No Oo Longe er Gilliland 






Magnetos, Trans- 
mitters, Hand Tele- 
, phones, Switch- 
boards, Telephone 


aS any one can See, 


is a Superior Mag- ri 
Ommeu I I is neto’Phone because 

of ‘its great Magnetic Exchange Plants, 
Telephones, for sale 
outright, Speaking 
Tube Sets, and do 
all construction in 
the building of Ex- 
changes. We make 
a specialty of Pri- 
vate Lines . ‘ 





Circuit. This means 
a better talker than 


‘New aaa : any other, and a 
: most substantial de- 


vice. We guarantee 


: 
: 
Satisfaction . . 
: 
| 
: 
: 
3 
$ 
¢ 
> 
> 
¢ 
$ 


Always 0 . 000000 


Makes a Joint that will not Corrode : 


Ready Makes a Joint in less time 
Makes a Perfect Joint : : TRAIN DISPATCHING 


BY GILLILAND TELEPHONE 


0ooo90o9000 0 


° 





for Use 


Can be carried in the vest pocket 


. On a Railroad line in the West 28 Miles 
Sa ee Long, the Gilliland ’Phone is used for Train 
tt ste : Dispatching, and is so well liked that others 
: will be used for this and similar purposes by 


the road. 


November Sales 7 a 
a 5,000 S ti mT 7 @m_ Watch for Our Desk ’Phone Equipment 
ee %¥ * * 


Netesibitien - Gillan Telephone Company 


Electric 186-188 FIFTH AVENUE 
Company, Agents CHICAGO, ILLS. 


RRR AAAAAAAAAAAAAAAAAADAAAAAAAAAAAAEAAAAAAAAAMnN 


186-188 Fifth Avenue, Chicane 1 Oak: cee 
ANAAAAAAAVAAA VARA EAR 000000000000000000000000000000000000000000008" 
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i - High Grade i = 


= Motor Brushes Carbon Specialies. _ 


The Crouse: Tremaine Carbon Co. Sexo allie 


Cored Carbons for the Arc Light off from the incandescent 
direct circuit. Flat, elliptical and everything in round 
carbons. Motor Brushes of the very highest possible grade. 









MOTOR and DYNAMO 
ILLINGS PATENT Drop Forged from SO LAR CARBO N BRUSHES. 
Strictly Pure i Electric Light Carbons, SOFT CORED and Solid. 


nee pe BATTERY CARBONS OF ALL SHAPES. 

= es ° ‘cipal ake of :SOLAR CARBON & MFG. CO., °° PITTSBURGH, PA. 
. _ » eee ee : SSSSSSSSESSSSSSSESSSEEEESSSEeeeeeee Sesuaaae SSSSSSSSESSE SEES eeeeee SQeeeeeeeeeeaaaa: 
PATENTED NOVEMBER 6% 1888 Bite Kalony | :NEW YORK CARBON WORKS, MANUFACTURERS oF 
aad : (CARBON PLATES, CARBON CYLINDERS and MOTOR BRUSHES. 
The Billings & Spencer Co., Hartford, Conn. Sole Manufacturers ot CARBON CYLINDERS 


Drop Forgings of Every Description UNDER HOLTZER PATENT. 
39 and 41 Cortlandt Street, Tages Building, ae York. 


COMPUTATOR BARS 


iw a0 CARON 1) ies : Je TO Be Up (- 
-. : ei In the Higher | 
A HE Branches 


of practical engineering, one 











should understand the process / 


for insulating the 





Qeumpy srs 


FACTORY. \ 
240240dekoos: SARLOWIS; MO, seers, : Best Weatherprooi Wire. 
We make a Specialty of Motor and Dynamo Brushes, amas Here is how we do it ma \ ( 
Battery Material. ; 

It will pay you to see our product and get our prices before! BY 2 method the compound is applied to 


placing your orders. each braid of cotton separately, and 
after the third braid the whole is saturated 


SUSU CSUR AROS CSCO SERS EERE R RSE REESE ES EOSEEESEES ESE eseseeeeeneeeeeaeeeeeesesaecusese in hot compound. In this way every fibre 

ot the cotton is completely filled with insu- 

lating paint, thus preventing moisture from 

reaching the wire. This result cannot b© 

satisfactorily obtained by putting on three Wy 

braids of cotton and then soaking iu the GS p 

compound, as is often done. The insulated 

wire is then finished by applying a flexible 

black wax, which is highly polished, form- / 
ing a hard, smooth, dry surface, greatly i 
facilitating the handling of the coils. : 





Machines for Stranding all kinds of 


Machines for Making | Machines of the high- 
est quality, but rea- 


| TELEPHONE |. sonable in price. 
' AERIAL ‘|. Corres ndence solic ° 
CABLES | SUBTERRANEAN oa 


Price List and estimates on 


Y, 





We furnish this either in coils or on reels. 


| SUBM ARINE apptostion. You see this makes a perfect insulation 
That is what all our customers say if 
Special Machines for Apres * ... WRITE FOR PRICES . 5 
TAPING iHome i f 
BARRACLOUGH : . 
CABLING ee Chicago Insulated Wire Co. 





‘CHICAGO, Ill. 





Machine Maker 20 Bucklersbury 
WAXING, Ete. London, E.C. , England: *Northern Building 
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T There will be at least ten times as many miles of Electric 
IN H FE 2 1 QQO5 Railway in America as at present, or about 

Seventy-Four Thousand Seven Hundred (74,700), 
PROVIDED as many advances towards perfection are made each year as the New Walker Apparatus has already made 
over other types. You should know all aboutit before purchasing. 


Complete specifications given at short notice for New Roads. Lowest prices quoted on Station and Line Equipment. 


WALKER MANUFACTURING CO., Cleveland, 0. 
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| or ee , sis Petes te y 
| SPRING MOUNTED STEEL MOTOR 
| The only Motor Equipment Embodying ALL, the Improvements suggested by Eight Years’ Experience. 


NUNCIATORS. BELLS BATTER} 
Ce soppucseclase Wore 6 


GATALOGVES AND QUOTATIONS ON APPLICATION. 
ARTRICK (ARTER(. Nei25fe Second St. 


/MANUFACTURERS PHIADELPHI A. 
ESTABLISHED 1867. 





* PASSAIC, N. J. 


Machinery for the Making 
s of Electric Cables and 
Insulated Wires. 


Cabling, Armoring, Stranding, Taping, ! 
Yarn and Compound Serving, Rubber, Silk= j 
and Cotton Covering. Hemp, Rope ands 
Cordage Machines. Wire Rope Machines. § 
Plans and Estimates. « 








Alternators 





‘Transformers 





Direct Current Dynamos 


and Motors 








Power Generators 


Direct Connected 








Dynamos 


@ 
NATIONAL ELECTRIC 
COMPANY ~~ 


EAU CLAIRE, WIS. 


CHICAGO AGENCY: F. W. HORNE 
1315 Old Colony Building. 
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SAL AMMONIAC: 


(ELECTRIC BRAND) 


For Electrical Purposes, : 


Guaranteed 98/99 °- and free of lead and 
iron. If you want the best quality ask your 
dealer for this brand. 

IMPORTED BY 


A. KLIPSTEIN & COMPANY, "Ea" s7=e0" 


NEW YORK. 


woe 
“ gealed Battery 


Is a Chloride of Silver Cell, the smallest and strongest 
made. Suitable for all purposes; works in any 
position; good in any climate; never po- 
larizes ; not damaged by rough usage, 
and force remains constant till 
moment of exhaustion. 


Volts, 1.10° Amp.; 2.00° Dia. 18° x 22° long. 


WEIGHT, 1 OZ. 





Dh ae 


we a8 


arad 


98 


f 


ap& 


SAMPLES BY MAIL, $1.10 EACH. 


NASSAU ELECTRICAL CO, 


106 Liberty Street, New York. 





No More Troublesome Calculations of the Sizes of Wires for Wiring. A Book for Contractors, Wire- 
men, Engineers, Architects, Amateurs, Etc. 


THE UNIVERSAL 
WIRING COMPUTER. 


By CARL HERING. 


AUTHOR OF “ PRINCIPLES OF DYNAMO-ELECTRIC MACHINES,” ** MAGNET WINDING,” ETC. 

Gives the sizes of Wires directly in circular miles or in gauge numbers /or any make 
of lamp (or any horse-power of current), for any /oss, for any number of :ambs, and at any dis- 
ances, without calculations, formu:a, or knowledge of mathematics. 

It is the equivalent of a complete set of tables for all practical cases, with the ad- 
vantage over these of being much simpler, more compact and handy than suchacums& 
bersome and bulky set of tables would be. It gives the result in as little time as it® 
would otherwise take to write down the figures to perform the calculation. 

The book includes also an illustrated article giving general hints on wiring and a § 
set of original Useful Auxiliary Tables, such as for heating limits, weights of insulation § 
power reductions, composite wires of large sections, weights and resistanes, wire 
gauges, etc. 

Convenient Size for the Pocket. 


Cloth. Price, $1.00. 


Copies of this or any other evectricai bobk or books publasned, will be tromptiy mailed to any 
address wn the worid, POSTAGE PREPAID, on receipi of price, Address 


THE W. J. JOHNSTON CO., Limited, Publishers, 


253 BROADWAY, NEW YORK. 


SORLEY STORAGE BATTERY. 


Licensees, from the Consolidated Electric Storage Co, of the Brush Patents. 
STORAGE BATTERIES AND AUTOMATIC INSTRUMENTS. 


SPECIALTIES; Electric Lighting, Telephone, Signaling, Electroplating, Street Cars, Electric Launches. 
PORTABLE BATTERIES for Phonographs, Dentists’ Use, Cautery Sets, Bank Vaults 


BASTERN BLECTRIC LIGHT & STORAGE BATTERY O0., 


ALFRED CLARKE. General Manager. 
OFFICE, 37 MARKET STREET, 








P. O. BOX 406, LOWELL, MASS 


In Writing to Advertisers Sub- 
GAS LIGHTING BY ELECTRICITY. : eee will confer a favor on us and also 
e Advertisers by mentioning that they 
tic ElectricMachines and Burners = cow ‘thelr advertisement in ms 
‘THE ELECTRICAL WORLD. 
for the Multiple System. ee (SRESSSSRRREREERRRERRER Eee eee eee eee 
Dr. Jerome Kid- 
der’s Superior 
Electro - Medical 
Apparatus and 
Accurate Milli- 
ampere Meters. 
For Physicians, Sur- 
geons and ° Family 
Use. Send fora cata- 
logue, and mention 
Tue ELECTRICAL 
WorLp. Jerome 
Kidder Mfg. Co., 820 Broadway, N. Y. 


A. T. SMITH’S 
Electric Lava Gas Tip for 
Multiple Lighting. 


ns 
5 


CHARLES H. HINDS, Manufacturer, . 
Trio Building, Thirteenth and Hudson Sts., 
NEW YORK. 


= ROLL-DROP ~ 


COMMUTATOR BARS 


Forest City Electric Works 
CLEVELAND, O. 


STORACE 8 ATTERIES For Churches, Theatres 
RENTED, RECHARGED, REPAIRED. and Halls. 
STORED ELEC ® Motors from 1 to 5 H. P. 
( TRIC POWER SUPPLIED = Fan Motors. % toi4 HL P 
Portable Electric Lanterns | Yacht Lighting § 
Carriage Lamps. a specialty. ~ A. T. SMITH, 
6 W. r4th St., N. y. 








THE STORAGE BATTERY SUPPLY COMPANY, 


239 East 27th Street, New York. 


l 


‘Storage Batteries 


FOR ALL PURPOSES, 


Vitalis Himmer 





meet. «% Bradbury-Stone Electric 
Dry Battery Storage Co., 
182 Fulton St., N. Y. “aga el 
Send for Price List, 





Discount and Dimension Sheet. 


THE R. THOMAS & SONS CoO., 


EAST LIVERPOOL, OHIO, 
PIONEER MANUFACTURERS OF 


Porcelain for Electrical Purposes. 


SEND FOR NEW LITHOGRAPH CHEALOOUR. 


Factory and General Offices : EAST LIVERPOOL, OHIO. 


New York Office: 39 and 41 Cortlandt St. 
Chicago Office: 1532 Monadnock Building 


PRACTICAL PORCELAIN CLEAT 


MADE IN ONE PIECE. 


= 


IT IS SELETYING. 


NOLWLISOd ANY NI 





$2.75 PER HUNDRED. 


CONOVER INSULATOR CO. 368 Vine St. Cincinnati, Ohio. 
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The Berlin a= 
Iron Bridge Co. 


Eaam™m|6©6EMWM BMNGINEERS, ARCHITECTS AND 
BUILDERS OF 


FON and sté6l Bridges and Bulldings 


















































The above illustration is taken direct from a photograph and shows the construction of a Traveling Crane placed by us in the 
Machine Shop of the.National Meter Company, at Brooklyn, N. Y. The building is the usual construction of brick 
walls with wooden posts, supporting wooden floors. ‘The crane girders.are attached to wooden posts and the 
crane has a travel the full length of the building between the posts. The plan commends itself 
where parties desire to control a limited floor space in a building already built. 


! Se nd for Our New Illustrated Catalogue, 300 Pages, IIlustrat- 
ing and Describing Bridges, Buildings, Etc., Built by Us 


——=s—..Office and Works: EAST BERLIN, CONN. 
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STUCKY & HECK___. 


Eetectricat M anufacturing C. ompany 


Electrical and Mechanical Engineers and Draughtsmen 
Seventeen years’ experience in MANAGING the construction of Electrical Machinery 


ARMATURES 
Repairing, «= LIGHTING DYNAMOS 
Reconstructing POWER GENERATORS 
MOTORS, TRANSFORMERS 


Sreciat Atrention Given to Srreet Can Motors, Commutatorns ano APPLIANCES 


THE FLEMING WOVEN WIRE DYNAMO BRUSH 


No. 35 N. J. Railroad Ave., °»Pqsite Market Street == NEWARK, N. J. 


McCormick Turbine, 


On Vertical or Horizontal Shatt. 
Especially Adapted for Electric Work. 


Gives more power as to diameter with a higher per- 
centage of useful effect than any Water Wheel here- 
tofore made. All sizes of these wheels, right and left 
hand, are built from patterns perfected under system- 
atic tests in the Holyoke Testing Flume at an expendi- 
ture of over twenty thousand dollars and years of time. 

Parties having power pla_cs which are unsatisfactory, 
and those contemplating the improvement of powers, 
will find it to their interest to confer with me, as I am 
willing to guarantee results where others have failed, 
no matter what make of turbine has been in use. 

State your requirements and send for catalogue. 


S. MORGAN SMITH, 
YORK, PA., U.S. A. 


Estimates furnished for Complete Power Plants and 
Results Guaranteed. 


Every System. 





THE GLEVELAND MAGHINE SGREW 60. 


CLEVELAND, OHIO 





We also manufacture Automatic Machines for Turning and 
Finishing Metal Work, also Screw Machine Product of every 
description. 












>bNO. 


pRy | rhe Bridge Cranes ; Portable Holst 


N Power Bridg 


Jib Cranes, Holds load at anv 
i t, 
E MARIS & BEEKLEY, eh eee 
Ss MANUFACTURERS, Overhead Track, Trolleys, 
PHILADELPHIA, PA. Switches. 


: In Writing to Advertisers Sub- 
E. W. Bliss Co. 


§ scribers will confer a favor on us and also on 
12 Adams St., Brooklyn, N.Y. 


s the advertisers by mentioning that they saw 
s the advertisement in 
SHEARS 


THE ELECTRICAL WORLD. 


PER MACHINERY 
Oe CLUTCHES 


WA Dewees ah ee Ce 
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FOOT POWER LATHES 
For Electrical 

and Experi 
2 mental work 
For Gun 
= smiths and 
For General 
Machine Shop Work. 





Oom=zrozcn 





DIES 
FRICTION 
CLUTCHES 


Special Machinery 


High grade tools; elegant in design, su- 
erior in construction. The best foot power 
athes made, and quality considered the 

cheapest. Send for catalogue and prices. 


ww. F. & John Barnes Co., 


WESTERN OFFICE—— 216 RUBY ST., ROCKFORD, ILL. 


100-104 W. Washington $t., CHICAGO 


The Garvin Machine Co., 
* Laight & Canal Sts., New York Agentg 

















The Johnston 
Rail Bond. 


(Patented July 17, 1894.) 


Se 


For electrical contact both sides of the rail are used, 
times the cross-section of the copper conducting rod. [Pmder the nuts the rail is 
smoothed and brightened by a special tool. The nuts gge, also, smooth and bright 
A firm mechanical, electrical and water-tight jgint is made. 


The usual length is 30 inches, of oo and cog@ copper rod. 


Address the manufacturers, 


: John A. Roebling’s Sons Co., 


New York. Chicago. San Francisco. TRENTON, N. 
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Ta) bio d Le 
Tae 


yLOTH beige, ik 
oi FINISHING MACHINERY wreets 


Jo Kitey << Rotary Fulling MAL 
Dolly Washers For Hosiery G¢ 
Wool Washers. Dusters.Gies, Dye Tut 


New Pattern Hunt Turbines, 


NUTS A LU MWe 
oe da SLU O Cy TURBINE wal ) 


JIEAD GATE GEARING, Re 


Cloth Washers 





ALSO ROTARY FIRE PUMPS. UNDERWRITERS SIZES. 


Bera usa 


VERTICAL 
HORIZONTAL 


LATORS and everylning 


WATER 


MILL WORK 


MASS 


Crank Fulling Mills 
Blue Vats,et 


‘SaUIGuN| 8yOK}oH s,yo1uL09 oy) 





The nuts have tweive 
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VICTOR TURBINES OPERATING DYNAMOS, 


That there are more Victor Turbines in use supplying Power for Electric Generators than any other is due to the many points of superiority possessed by this Turbine. 


FEATURES WORTH REMEMBERING: 


High Speed, Ciose Regulation, High Partial Gate Results. 


Great Capacity... . 





High Efficiency... . . 








PALPLSP SSSI 





~ 





. Two pairs of 25-inch, and one single 17%-inch Victor Turbines on Horizontal Shafts, with Rice’s Patent 
Steady Motion. . .. . Friction Pulleys, used under 24 feet head by the Olympia Electric Light and Power Co., Olympia, Wash. We 
are making a specialty of complete Water Power Plants for Electric Lighting, Electric Railways, etc., and 

our work in that line is unequalled. 


Our new Catalogue contains detailed figures, They AT | FAST COST THE LARGEST AMOUNT OF POWER FROM A LIMITED QUANTITY OF WATER, 


The Cylinder Gate Victor Turbine is beyond question the MOST POWERFUL, lost 
Durable"and EFFICIENT WATER WHEEL manufactured. Write for Catalogue. 


Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 


THE LITTLE GIANT IMPROVED TURBINE 


WITH BALANCED CYLINDER GATE 


Easily operated by Governor for QUAM AA AAA AA 
Electric Light and Power Purposes Actual Tests Made and Similar Results E 
It is a well-known fact that the Victor, Hercules and the a Guarentesd = Purchasers ee 
McCormick have taken their cue from the construction of the ; sy é | | 
Little Giant wheel. Some had paid for a shop-right to manufac- WHEEL | BEAD | SERED | w..¥. 
= turea wheel and use the Little Giant’s patented parts; others 
have deliberately made use of said parts in the construction of % in. 18 ft. 366 28.76 
S 16 ** me ot Oe = 


their wheels without pay. We therefore make the assertion that ro 4“ —_ = 
The Little Giant is the ORIGINAL WHEEL, made from the patented > < > 232 34 24 

: 23 12 187 35.66 
designs, which has been used and has given to the above wheels 3 27 “ 12 * 162 54 29 
all the useful efficiency they claim so much for. The Little Giant 3 31 ee 12 * 138 62.00 
has all of them, and many more that make it the Most POWERFUL ee 12 ** 121 83.86 : 





a7 = 
WHEEL MADE, using less water and producing more speed and i 108 89.25 


ae 
BUCKET WHEEL. power than any other. We guarantee all we say for the wheel. 
With prices low we solicit your patronage. Send for catalogues 


48 10 “ 82 118,22 
ee 10 ** 72 110.58 





with discounts, - 2 * . “ 153.26 o 
Dar mi 
WM. DOLAN & CO. LOGANSPORT, UND... Simin rn Fe ~~ 


CYLINDER GATE, 
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PROCRESS tHe ORDER of tHe ACE. The New American Leads. 


Recent improvements made in the New American Turbine h - 
creased the power as per their diameter, and produced grantee eitdlcan 
from whole to half water than any other Turbine, as evidenced by the 
following, copied from certified tests made at Holyoke, Mags., on the 
dates named, and signed by A. F. Sickman. engineer in charge of ex- 
periments, and EH. S. Waters, Hydraulic Engineer. The originals of these 
certificates and tests of other sized wheels can be seen at our office. 


___TEST OF A 45 INCH WHEEL—July 9, 1894. 






Per Cent. 

















| Head, | Rev..per|Cu. Feet) Horse 
ss) Saar a sa | Min. | per Sec.| Power. 
Whole Gate............. | 16.06 | 119.17 | 141.58 | 205.27 | 79.76 
7 © ccosedeaibel | 16.42 | 122.00 | 127.18 | 195.19 | 982.58 
a”: © cethgasatan | 16.78 | 117.33 | 112.0 | 175.74 | 92/18 
© hes ate Bla ben | 17.03 | 111.83 | 98.12 | 149.99 | 79.31 
i casa eat 16.88 | 118.67 | 82.07 | 180.40 | 75.52 
____—S TEST OF A 42 INCH WHEEL—July 14, 1894. 
Whole Gate.seerseeeeee 16.33 | 128.00 | 134.18 | 199.56 | 80.50 
aN pealons's eke 16.56 | 134.80 | 120.85 | 188.14 | 83.09 
Os cegerentode 16.59 | 129.33 | 104.85 | 162.89 | 82.77 
: ii + sepsepatvaces 17.13 | 125.25 | 92.76 | 142.40 | 79.21 
== st ee. Oe eet 17.48 | 121.00 | 70.80 | 98.85 | 70:60 





Catalogue, write THE DAYTON CLOBE IRON WORKS CoO., DAYTON, OHIO, U. 
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Staple Articles 


Because we are continua.ly calling attention to our most 
desirable line of specialties, do not ‘ 


_ Get the Idea 


that we are not strictly ‘“‘in it” on the regular staple goods 
which are a part of every supply order. e are of course 
very proud of our line of specialties, but we also pride 
ourselves on having the brightest, most complete 


Up-to-Date 


stock of electrical supplies in the West and guarantee 
lowest prices and promptest shipments. 






Yours for business, 


ELECTRIC APPLIANCE COMPANY, 


242 MADISON STREET, CHIGAGO 





ceneeeeeeeeenceesusesueccceccceeseuceuccecsuseeseeeseeuaussscecseecussessesusesseces 
THE PACKARD sneigees of engniaty for Incandescent am Mauaufactur- 
ers. a acuum of 29 1-2 in. cemnareaeiated. Three sizes 
in ee — a See ene Co., Westinghouse 
ACUUM UMPS Electric Co., an = : onan rig — » 4, 
Suan uly 2, 1 pril 1 1891 § 
a — NORMAN HUBBARD, SEND FOR CIRCULARS. 


93-97 Pearl St., i N.Y. 


Worthington Condensers. 


625,000 HORSE-POWER. 


In Service in Electric Lighting and Railway Power Stations. 


NEW CATALOGUE NOW READY. 


HENRY R. WORTHINGTON, 86 & 88 Liberty St., New York. 


Boston, 70 Kilby Chicago, 185-189 Van Buren St 
Philadelphia, 607 Arch St, | Cleveland, % So. Water St. | St'Touss, sth & Su. Charles Ses, 


8. MARSH YOUNG, Gen. Agent. C. W. BREWSTER, Sales Agent 
W. 8. GILMORE, Treasurer. MELVILLE P. HALL. 
. WILSON, Supt. Electrical PBS... 


THE HALL SIGNAL co.,/$ 


80 Broadway, New York. 927 The Rookery, Chicago. 
115 The Ames Building, Boston. Equitable Building, Baltimore. 


Our Apparatus is in Successful Operation on Many Leading Roads 








WM. P. HALL, President. 
HENRYBEZER, Mec. Signal Eng. 








Hall System of Automatic Electric Signals, 
Block Signals, Highway Grade-Crossing Signals, 
Switch Signals, Station Signals, 
Interlocking Grade-Crossing and Junction Signals, 
Hall Automatic Electric luminated Semaphore, 
Stewart-Hall Train- Order System. 








We have established an ‘exhibition- -room in connection with both ours 
New York and Western offices, and would be pleased to have ae 


officials call and view the same. d 


It is the most prac-: Dynamos, 120 to 750 


tical cleat made 


) glazed porcelain 
It is in one piece 


' cm 
"i i 


AS ti wire firmly 
SYS T 
x cnr. in putting up 


moisture 


Sie en 





* the insulation 
The wire can easily be put in place or removed without loosening the Cleat. 


It is a great saver in Time and Labor over any other Cleat in use for putting up 


Electric Light or other Wires. 


For particulars, address 


THE NASHOLD CLEAT COMPANY 


934-935 Monadnock Building (Tetephone—Harrison 039) 2=———— CHICAGO, Itinois : ett, Mich, 


It is made of finest: 


It has the strength: - £. 
It will lock the® 


N It will NOT break* 
It will NOT hold® as suitt sy 
It will NOT hurt 








scam = ONOVER’ 


HANDSOME CATALOGUE ON 


DQONDENSER 
2 THE CONOVER MFG.CO. 39 ComauorSt NY. 


Devey’s Electrical Glass and Slag Compound Cements 
For Lining Underground Conduits of all kinds, and for use under all Electrical Machinery 
POWER HOUSE FLOORS 

A Non-couductor, equal to glass. Send for Price List 
M. H. DEVEY, 160 North Fourth St., Philadelphia, Pa. 


THREE-POLE SNAP SWITCHES 


Conforming to Underwriters’ Requirements. 


PACKARD INCANDESCENT LAMP. 


MOGULS 209. 300, 500 canoe POWER KAA QCOCULS 
iCHAS. E. CHAPIN, 136 Liberty St., New York. 


‘DRY BATTERIES 


: Best OF AL is THE “* GT ANDARD.”’ 


Made by J. H. BUNNELL & CO., 76 Cortlandt Street, New York. 











Best Construction and Ingredients, Strongest, Most Durable and Reliable. Size, 
x2}4. Sixty cents per Cell. Liberal discount. Send for special prices and catalogne. 


a 


SEND FOR SAMPLES AND PRICES. , 
SAMSON SPOT come 





Y . For Arc Light and Trolley Cord. 
SAMSON CORDACE WORKS, Boston, Mass. 











© TRANSFORMER 


* 

€ Wire wound on a vulcabeston spool 
e and insulated with a solid compound. 
e All the advantages of an oil trans- 
e former without the grease and dirt . . 
* 

* 


Highest Efficiency and — 
Satisfaction Guaranteed . . 







Nashold Self-Locking Cleat rec nants ec? PROMPT SHIPMENTS 


gn ; . 


: Lights 
: Motors, 7% to 50 


ALL VOLTAGES 


Detroit 
Electrical 
Works 





reach 


ain oe 
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A. 
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W. H. Sawyer, Sec’y. : DRAWINGS FOR PATENTS. 


American Electrical Works, jvc sessions 


PROVIDENCE, R. I 5 WM. A. COURTLAND, 87 Nassau St., New York. 
, oe Be 


BARE AND WSULATED ELECTRIC WIRE, © seccccccuanccuccucnsescaucesencccacccesce 


CHARLES L. STURTEVANT, 
SU SSCS SCRE SESS S EEE E See eee eee ee eee ELECTRIC LIGHT LINE WIRE, 


ATTORNEY & won 
IN PATENT CAUSE 
ADDRESSES FURNISHED. INCANDESCENT AND FLEXIBLE CORDS. * ATLANTIC BUILDING ccaenaiiicass. D. Cc. 
. -. 5 cm R ORR R ESRC RSE C ESSE Eee eee eee eee 
We furnish lists of the names and addresses § Railwa Feeder and Trolley Wire, 4 
of manufacturers, wholesale and retails MeRicanite, Macnet, Orrice ano 
eS in =“ an om Sen = ai Set Annunciator Wires. 
r Territory 0 e or Circular + 
vertising; also, addressed envelopes, wrap-§ CABLES FOR AERIAL AND UNDERGROUND USE. 
pers, &c. Send for Circular. ene 
NG tf COMPANY, : ° New York Store: P. C. Ackerman, ortlan 
ecaeate ast Liverpool, Ohio. ! : CHICAGO STORE: F. E. Donohoe, 241 "Madison St. 
Gen. Agts. fo s ® MONTREAL BRANCH: Engene F. Phillips’ Electrical Successor to the Patent Business formerly 
“The manufacturers of the U. S. Directory.’ Works. - conducted by the W. J. Jonnston Co., Ltd. 


THE “CLARK” WIRE___— 


Ina Lettet from the Inspector of the Boston Fire Underwriters’ Union he states: ‘A Thoroughly Reliable and Desirable Wire in Every Respect.’ 


s Eve. F. PHI.uirs, Prest. W. A. HatTHaway, Treas. 


THE CONSOLIDATED 


Electric Storage Co., 
BRUSH PATENTS. 


Licenses Cranted. 
Edison Bullding, New York. 


Drexel Building, Philadelphia, Pa. 







WM. A. ROSENBAUM, 
ELECTRICAL EXPERT 
AND PATENT SOLICITOR, 
Room 177, Times Bidg., New York City. 








The Rubber used in insulating our Wires and Cables is 
especially chemically prepared, and will not deteriorate, 
oxidize or crack, and will remain flexible in extreme cola 
weather, and is not affected by heat. 


For Switchboard, Railway and Motor use, we make all 
sizes of stranded and flexible Wire and Cables with 
Clark’s Insulation. 

The Clark Wire has been before the public and in use 


for the past nine years, and has met with universal favor. 

Thousands of miles of this wire have been sold, and are 

in use throughout the United States and Foreign Coun- 
, and the demand for it is constantly increasing be- 
» it always gives perfect satisfaction. 


“?™.A. CLARK, Treas. and General Manager. 
HERBERT H. EUSTIS, Pres’t and Electrician. 





We guarantee our 


61-63 


Insulation, wherever used, Aerial, 


Underground or Submarine, and our net prices areas low, 

if not lower, than any other first-class Insulated Wire. 
We shall be pleased to mail Catalogues with Terms and 

discounts for Quantities. SEND FOR CATALOGUE. 


EASTERN ELECTRIC CABLE COMPANY, 


HAMPSHIRE ST., BOSTON, MASS. 





by our corres ondonce : method, Thorough EE APP in Applied Electricity 
by competent Electrical ineers, with FREE A ARATUS, part of 
which was described in ms LECTRICAL WORLD of yar last. Mathematics and 
Mechanics taught. Terms moderate. Diplomas awarded Catalogue Free. 
SCIENTIFIC MACHINIST CO., Blackstone B’ld’g, Cleveland, oO. 


5 In Writi b- 
THE JOHN WENNSTROM Co., ? TO EAR i MORE, L E AKKN MORE iactencn etic: Gre ne 
MANUFACTURERS OF THE CORRESPONDENCE SCHOOL OF TECHNOLOGY : the advertisers by mentioning that they saw 


for Electrical Purposes, GLEVELAND. Golo § their advertisement in 


:THE ELECTRICAL WORLD. 
JEWELS ee te ree Catalogue Free o Hints to Engineers, 1oc i Wiring Calculator, SOC, © PSS esses eseeeeeeeeeeeeeeeeeeeeeeeeeeEEe 


st St Savana th hres Bask, WY. 1CHARLES J. KINTNER, Electrical Expert, i CARPENTER ENAMEL c0.. 


SS SRR SEES TERS ESSEC REESE SSR Eee eee ALDRICH COURT, 45 BROADWAY, NEW YORK. 
‘HOBOKEN, N. J, 


Principal Electrical Examiner in the U.S. Patent O 
gGooD PATENTS P aten ffice during the time of the Tele- = Ween Lon ann, Reeioeen. 


s phone Controversy in the Patent Office and the U. S. Courts. Solicitor of Domestic and 
HAIN, General anee Agent, 
FrRocURED in Aww COUNTRIES, ORK, 


oreign Patents. Electrical Patents a Specialt D. 
 oeeemee ceeeneee. | SNOSTCSERE PURINE RRC Se acon LIBERTY 5T., NEW Y 
nd for our new Catal 
30 Years’ Experience. ; to 28 and Price Lists. 
ia GRANT OF PATENTS INSURED. 


N.Y. Contractors Telephone No. B Hoboken: 
ost refunded if nnsuccessful. Advice /ree. 0 h 0 0 mp d tl ). 


MATHER DYNAMOS TOI irririr irri irrir rrr 
Write to CHAS. J. GOOCH, 


203 BROADWAY Cable Supporter 

615 F St., N. W., Washington, D. 5. RK 

‘ able: “Gooch, Washington.” P.O. Box 46, 0! HANGER For 
SWITCHES, CUT-OUTS ana 

SWITCHBOARDS 


SSSSSSRESESSESSESESEESEEEEEEEEESeeeeeee S * Aerial Telephone 


: = Telegraph and 


7 


(PSS SCSS SESS SS e eee e eee ae SESSSSSSSES SSS S SESS RE SSS TEESE SSE E TESTES SEES EERE Eee eee stive circular. 





Technic Electrical Works; Made in Brass 
129 Bread Street, Philadelphia, Pa. = sead for descrip - 





ELECTRICAL GOODS. inert cmt tet 


BLS Bronze Push and Wood Push Buttons, Window and Door Springs, § 
Ty) Floor Pushes, Switches, etc. Specialties in Brass, Castings or Sheet § 
Metal, Stamping,etc. Electroplating, Gold, Silver, Nickel and Brass. Write : 
ve us for prices on Wood Box Bells and Wood Push Buttons, Prices down—way s . 
down. Giveusatrial. Satisfaction guaranteed. Small Wire Articles. 
WHITING NOVELTY MFG. ©0., 
5 ee oe ame’, Se 





if 


| 


OO 


ae 


BRASS COODsS. = 8. WHITING, Gen. Man. ABERDEEN, MD. 










Acme Insulating Paint 


Glossy black finish; good 
body. Dries at once. Ad- 


All Colors and Descriptions 


g 
Te mw ‘ . 
pen eeeeRReeseesacceneececceeccuceccccuseeuncessccseuceuuseusescuences 





Automatic Mercurial Pumps 












hesive, flexible. Acid and n> 
OF LATEST DESIGN oil proof. Water and Uf e800. 
For Incandescent Lamp Companies weather proof. ... .« Ges 5) 


STUDENTS: if 


FREE APPARATUS. 


DipLomas AWARDED. Courses in other 
trades, all iaciaag. thorough instruction 
in Mathematics and Physics. Send for FREE 

circular stating subject you aR to study,to 
The Correspondence School of Industrial 
Sciences, SCRANTON, Pa, 


Scientific glass apparatus for Laboratories, 
Colleges, etc. Reliable workmanship and 
lowest prices, Send for Catalogue. 


The Jaeger Mfg. Co. 
169 William St. NEW YORK | 
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FOR SALE. 
OR SALE—One four-horse power, 2208 
volt, Eddy Motor. Been used but very s 
little and in good condition. s , ” ' 


7 
One one-horse power, 220 volt, Perrett§ 
Motor in good condition. Will sell both or® 
Manufacturers of 


either one of the above at very low price. 
Address 
CUTTER EJ,ECTRICAL & MFG. CO., 

27 So. Eleventh St., Philadelphia. Pa. 


FOR SALE 


We offer this week the following: 

8,000 genuine 110 volt Thomson-Houston 
lamps. T.-H base. Price in barrel lots§ 
f. o. b. Chicago, 26c. 8 

900 genuine Edison slate base switches ofs 
= sizes at 50 and 50 per cent. from Edison § 
list. 

126 Edison 10.ampere arc lamps, $15 each. 

90 Edison 7-ampere arc lamps, $14 each. 

40,000 to 60,000 ohm test magnetos, $6 each. 

And a hundred other bargains at 

CHAS. E. GREGORY CO. 
47-49 S. Jefferson St., Chicago, I11. 


FOR SALE 


ARC DYNAMOS.—Two M. D. 2, 
c. p., 0-light; two L. D. 12, 50-light, 1, 
c. p.; two M, 12, 45-light, 1,200 c. Br 
K, 12, 30-light, 1,200c.p.; two K 2T.-H.; t 
30-light, 2,000 c. p.; one 30-light, 1,200 c. p. 
Brush; one 18-light, 2,000 c. p. Edison. 
Also ina number of smaller machines. 


SAL AMMONIAC, 
ZINCS, 


000 
200 
wo 
wo 


. 

. 7 

DIRECT CURRENT INCAN-!: MANUFACTURERS OF THE U. S. DIRECTORY, 1894-95. Gives! 
DESCENT.—Two 150 Kw., two 1002the names and addresses of the manufacturers of every article made in the Gnited States. § 
Kw., one 80 Kw., one 60 Kw., two 45 Kw.,§ Each article classified. Over 30,000 articles are represented, and 500,000 manufacturers’ = 
two #0 Kw., two 25 Kw., two 20 Kw., one® names are contained in this work. 2,000 octavo pages; weighs 12 Ibs. Cloth, Price $15. 5 
15 Kw., 110 volt Edison; two M. P. 150s Invaluable for Circular Advertising. Also, Trade Lists furnished for any line of trade. § 
Kw., Gen. Elec. Co. (new, will be sold very s Send for circular.—Gen. Agts.: ARTISTRONG & COMPANY, East Liverpool, Ohio. 
cheap); two 60-light, 75 volt, one 60-light. ® 


one 5 Kw., two 3 Kw., 110 volt |... cc nat rat attatched nar ia hi ata rated athe irae 


several other small machines of Edison * E HAWE FOR SALE ABOUT + 


and other make. 
One Thousand $1.00 Novelty Electric Motors 
5 eS ai ore 2,500 light? = KE )—K~Ss«CTihnree Hundred $3.00 Novelty Medical Coils 

included with each of the above machines. 5 Fifty $2.50 Novelty Bell Outfits ; ‘ ‘ . 


MOTORS.—We have quite an assort-: 

ment, of which the following 500-volt can § 
Sigenerally be duplicated in 220 and 110s 
, fvolts: one 25h. p., one 20h. p., one15h. p., « 
» 500 volt Sprague (rosy Chen ; one 15h. p., & 
~ one 10 h. p., one 14 h. p., one 3 h. p., 5008 


volt T.-H., two 24h. p., two 17% h. p., ones 


™6 Kw., 500 volt Edison. : BOSTON MOTOR CO. eee 


RAILWAY {GEER A TORS — s 
We have several large Railway Genera-§ 
tors, in sizes varying from 30 Kw. to 5008 17 Batterymarch St., Boston, Mass. 
Kw., and also some first-class car equip-s . 


ments, including several W. P. 50 motors. § 
. 


Complete plants erected and installed 
and first-class apparatus bought and*® 
sold. 

Rossiter, MacGovern & Co. 
Contractors and Dealers in 


Electrical Supplies and 
Machinery 


141 Liberty St., N. Y. City 


FACTORY BUILDING 


FOR SALE. 

Factory building, 2 story, 80x40. 1 Thom- 
son-Houston Generator, 35 h. p. Machines, § 
double heads, or 66 single, for wire u tos 
No. 12. 2 larger machines for wire aboves 
No. 12, making in all 35 double or 70 single § 
heads. ATLANTIC COVERING CO. 

W. S. MORISSEY, Assignee, Plymouth, Mass, 





ALTERNATING DYNAMOS,—:= 
One 1,700-light, two 750-light, one 1.100-5 
light, 1,000 volt Westinghouse; one 60 Kw., § 
2,000 volt Westinghouse; one A. 70, one® 


Made by the ELECTRO NOVELTY CO., who have recently 
gone out of business. We will accept any reasonable offer 
for the whole or part of this stock. Terms cash with order 


FOUNDRY 





FOR SALE 


We have the following machinery 
and apparatus for sale, all in good 
order and condition: 

Four (4) 10’ by 16’’ Engines, built 

by the Straight Line Engine Co., of 

Syracuse, N. Y. 
Two (2) 52’ by 12’ Three (3) 60’ 
by 16’ Three (3) 62’’ by 16’ Tubular 
Boilers 

Seventy-five (75) double and Twenty- 

five single Brush-Adams Arc Lamps 


Changing and enlarging our Piant is 
our reason for selling. Address . 


The Brush Electric 
Light & Power Co. 
————- SAVANNAH, GA. 


a 


Automatic Lubrication. Superior Regulation. Perfect Equilibriu 
SELLING :: 


AGENTS 


NEW YORK OFFICE, Mai. & ExrPress BUILDING. 
SOSTON OFFICE, 620 ATLANTIC AVENUE. 
WALERT W. Jonzs, Manager. 


MACHINE 


General Office and Works: HARRISBURG, 


¥ 


The Celebrated DOUBLE CYLINDER ana other LAW Cells 


BLUE STONE, 
CARBONS, ET CETERA 


Prices and other information Cheerfully Furnished 


85 JOHN STREET 


NEW YORK 


S SSSSSSSSSSSSSSSSSSSSSSTSSSSSSSSSSSESSHESSASSSSS RESETS STEERER RET SSSR SESS ESSE SES SESES ESET SESS REESE 


KrOR SALE! 
Second-Hand Dynamos. 


WRITE FOR LIST. 


Rose Electric Co. 


sr. Louis, Mo. 


Manuiacturers, want 





Want 
Power 


—Be you large or small—There’s 
just such a building in Pittsburgh— 
8 stories high—brick, stone, iron 
and factory construction to carry 
heavy load—57,000 square feet— 
will split up to suit tenant—exterior 
windows to each floor. Gas, electric 
light and power-— elevators — best 
sanitary appliances—rent and in- 
surance low. Write forinformation. 


J. J. Vandergrift 
Imperial Power Bdg. PITTSBURGH, PA. 


SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS SSS SHREK ETRRRRRESEESRESEEESESEERERREEEREEEEEEEEREEEERREREREREREE EERE ee eee 





WO 


PA., U.S. A. 





THE HARRISBURG IDEAL TANDEM COMPOUND ENGINE. 


m in Action. Highest Economy. 


W. R. FLEMING & CO., New York ano New ENGLAND. *. E. BAILEY, PHILADELPHIA, 701 Betz BuiLviNnG. 
H. E. BALDWIN CINCINNATI, 


PERWIN BUILDING, STH aND Race Sts 


WALLACE STEBBINS, Ba.Timong, 111 East Ganman: ST 
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WANTED. 


OSITION WANTED.—One of the original s 
engineers Richmond, Va., Electrics 
Railway, wants position as manager or§ 
superintendent of electric railway. Has§ 
eight years’ experience and is now superin- 
tendent on one of largest and best equipped 
railways in America, Finest references. 
Address, L. F., 
P. O. Box, 3,188, Boston, Mass. 
SSSSCSSSSSSSSSSSSESSS TESTES Seeeeeeeeeeee 
OSITION WANTED—A competent alls 
around electrician who is familiar withs 
continuous and alternating current appara-s 
tus, and at present and for six years’ past § 
employed with a large manufacturing con-s 


position. Details and references given upon § 
addressing, : : 

THE ELECTRICAL WORLD, N. Y. 5 
SSSSSSSRESSSSSSRSSSSSEERERES Ee eeeeeeeeeee 


OSITION WANTED by active young’ 


| ; . i . "- s ? 
man with over 8 years’ practical ex-s andits manufacture should provea profita 


perience in electric railway machinery ands 
supplies of all kinds; thoroughly experi-§ 
enced in track and line construction; * 


capable of taking entire charge of railway : patent and any other information desired, : 
construction or operation, or will take po-s or can see the instrument in practical opera- = 


sitionas selling agent for street railway § 
supply house. Address . 
W. C. REED, * 
390 Park Ave., Bridgeport,Conn § 
(SSSR SSSSS RSET S ESSE SSeS SEES eRe ee eee eS 
OSITION WANTED—Traveling Sales-s 
man acquainted with electrical supply § 
and Construction trade in cities west of§ 
Pittsburg, including Kansas City- ands 
Omaha, desires position. Willing to intro-s 
duce specialty on commission, with ex-§ 
penses, or sell from catalogue. Am willing s 
to work at desk or drafting-table between « 
trips. Am possessed of a first-class edu-§ 
cation and three years’ road experience. § 
Will go on approval for3 months. Address s 
FRANK M. YOUNG, « 
327 Sycamore St., $ 
Pittsburg, Pa. 
(SRSSSSSSSSSSSSSSEESSERESSEESE ESE eeeet es 
ANTED.—Second-hand Ball Engine, 1305 
to 150 horse power. Give full particu-§ 
lars and price. 
MINERSVILLE ELECTRIC LIGHT CO.,s 
Minersville, Schuylkill Co., Pa. § 
SR SSSR TRESS SSE S SEES e 
ANTED.—Electrical machinist, accus-s 
tomed to switchboard work. Apply, § 
stating experience and wages =e: ° 
‘> ” s 
THE ELECTRICAL WORLD. : 
620 Atlantic Ave., Boston, Mass. § 
SSSSSSSSESTEETSSETSSESER EEE CBee eee eee eee 
OTICE.—A salesnian traveling in Ohio, § 
Indiana and Kentucky. selling a few§ 
electrical specialties on co nmission, would § 
like to add one or two more specialties, « 
particularly a line of insulated wires Ad-§ 
dress 0. I. K. SALESMAN, 
THE ELECTRICAL WORLD, N. Y.s 
SSSSSSRSSCESSSSSSSSSSESSEEESSEESHESESSSeeeee 
ARTNER WANTED—A young man of § 
business ability and capital to invest ins 
the manufacture and construction of steams 
heating, lighting and power plants. Fifteen § 
years in business in the Northwest. Wish®s 
to extend business and need capital. Cans 
secure factory site free for twenty yearss 
from city. Best of references furnished § 
and required. Address E. H. M. 
THE ELECTRICAL WORLD, N. Y. 


PROPOSALS. 


iomsinemdalliineenitapees 


City of Melbourne 
ELEGTRIG LIGHTING 


Tenders will be received until 11. a. m. on 


Tuesday, 22nd January, 1895, 


for supply, delivery and erection of alter- 
nating current dynamos, exciters, switch- 
boards, transformers, instruments, etc. 
Specifications and conditions of contract 
may be obtained at the office of this paper. 


JOHN CLAYTON, Town Clerk. 


Town Clerk’s office, Town-hall, Melbourne, 
16th October, 1894. 


Pay Ensen Te 
7°» [NCANDESCEN? | AMPS. 


{ OCWHITE CO. WoRCESTER, 
Sg ee Avett 
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TALE cocatenine rae ee rr ETT I 


proved form of telephone transmitter, will § 
sell the same outright or would organize as 

. o 
cern, wishes to obtain a more independent s company for its manufacture. s 


TELEPHONE PATENT 
FOR SALE 


| 
| 
| 
| 
} 
| 
i 
| 


NEWTON ELECTRIC CO., 


NEW YORK 
MANUFACTURERS OF 


Cord Sockets, Line Sockets Line Cut-Quts 
Fixture Arm Switches, ete. 


COMPLETE CORD PENDANTS, 
38 cents, net. 


To Manufacturers or Intending In- 
vestors: 


The undersigned having been granted » 
U. S. letters patent, No. 528,640, for an im-s 


This transmitter overcomes all the disad-s 


MY 
vantages which accompany all other trans-s LEATH ER NAI L H EADS, 


mitters heretofore placed on the market, § Used with Wire Nailsfor.... 
fastening Porcelain Insulators, 


SAVE LABOR, SOREWS, MONEY. 
75c. per Thousand. 
Send 25 cents for Sample Lot Prepaid. 


N. J. WENTWORTH, 


Box 206, BROCKTON, MASS. 


SEIB & STARKE 


Manufacturers and Patentees of the 


“POSITIVE” 


ble investment. 


Those interested can obtain copy of letters 5 


tion, by calling on 


w.cC.&J.M. LOCKWOOD, 
1 Willow St., Brooklyn, N. Y. 
The Philadelphia Electrical 


and Manufacturing Co. 
MANUFACTURERS OF 


ARC SYSTEM SPECIALTIES, 


Globe Nets,Carbon Catchers, Carbon Holders, Etc. 
TRY THE NEW PHILADELPHIA ARC CUT-OUT. 


20th and Jones Sts., Philadelphia, Pa. 


Six Important 


ELECTRICAL BOOKS 


Le 







A 
“ 


bg i 
rg 


Door 
Opener 


Heaviside’s Electrical Papers, 2 vols...$10.00 
HaltwS Biscteic Wave cons ciscieccesscs 2.50 
Hopkinson’s Original Papers on Dyna- 


mo Electrical Machinery and Allied 
IN cE aa tins cnc aneneseseaneeace 1,00 
Lodge’s Lightning Conductor and 
LAsiteing Guarda, ....<escsasedssends 4.00 
Maxwell’s Treatise on Electricity and 
Magnetism. Third edition, with 
notes by J. J. Thomson, 2 vols. ..... 8.00 
Thomson’s Researches in Electricity — “= 
BMG MaAgnetans, ...ciccossccsdereseses 4.005 == - a 





Copies of any of the above books, or of 
any other electrical book published, mailed 
to any address in the world, POSTAGE 
PREPAID, on receipt of price. Catalogue 


of Electrical Books free. Address 
EXPERIMENTAL WORK 
The W. J. JOHNSTON CO., Utd. ai to 413 East 107th St., N. Y. 


253 Broadway, New York : 


(SSCS RSET RSS CC SSS E RECESSES SRST STEER RRR SESE EERE EERE E ESSE SEES SEES EES ee eee 


FREPAIRIN 


Transformers repaired by the car load. Alternating 
Work our specialty. Arc and Railway Generator 
Armatures. Allkinds of apparatus repaired quickly. 
Best facilities. Lowest prices. Open day and night. 


CHESLEY ELECTRIC Co., 


601-605 Newark St., HOBOKEN, N. J., opposite New York. 


FOR SALE—360 Lt. Edison, late type, $400. 74 H. P. 110 volt Sprague motor, new, $150. 
10 Lt. American. $100. 3 Lt. American, $50. Also other machines. WANTED— 
Burnt out transformers. Specialties and special work. 

SSSSSSSSSSSSSSSSSS SESS ST ESSE SEES SRRR SEEKS SESS EEEESERE EEE 


Telephone Switchboards 
vrmtea ae MAGNETO BELLS. 


UTICA FIRE ALARM TELEGRAPH CO., Utica, N. Y. 


Small Battery Motors, for Fans, Turn. 
tables and Revolving Signs a Specialty. 


TELEPHONE 
No. 28, 






ES J. MURRAY & CO., _ 


MURRAY FLINT GLASS WORKS, 


Trenton Ave., Culvert and Waterloo Sts., Philadelphia, Pa., : 


MANUFACTURERS OF 


Arc and Incandescent Globes and Shades of all Shapes 
IN OPAL, CLEAR, ROUGHED AND COLORED. 
Large Capacity. 


Prompt Shipment 


De _. 


Electric: 


Agencies Wanted 
RELIABLE and 


@ ENERGETIC 
REPRESENTATIVES 


In Buffalo, Detroit, Minneapolis, St. 
Louis, Kansas City, Denver, San- 
Francisco, Tacoma, Los Angeles, 
Little Rock, Memphis, Jacksonville, 
Charleston, Raleigh, Louisville, 
Baltimore . : . . 


For a Complete Line of 


Engines 


In the Market for over 
a Quarter of a Century. 


AUTOMATIC and 
PLAIN SLIDE 


ADDRESS 


THE TAYLOR ENGINE CO. 
Chambersburg, Pa. 


Third Large Edition Just Issued 


The Century 
:Cyclopedia 


‘of Names 


The reference book par excellence 


Not only the very latest, but the most 
wonderful single volume reference book 
ever made. It is just what every one wants. 
Here, in one alphabetical order, fully de- 

ned, are 


fi 
Names of Persons: 

Authors, Artists, Statesmen, Divinities, 

Characters in Fiction, ete. 
: Names of Places: 

Modern and Ancient Geographical Names, 

Imaginary Places, ete. 
= Popular Names and Epithets. 
5 Names of Notable Streets, Parks, Animals, Ships, 
Buildings, Institutions, Parties, Clubs, 
Works of Art, Stars, Constellations, etc. 
= Names of Books, Operas, Plays, and Important 
Characters therein. 
* Historical Events: Wars, Battles, Plots, Con- 
gresses, Riots, Crusades, Alliances, etc. 
s A book to which one may turn -when 
sin doubt as to any name met with tn one’s 
= reading. 
s Price, from $10 to $15, according to 
s binding. Sold only by subscription—not in 


sthe book-stores. For particulars address 
® the publishers : 


THE CENTURY COMPANY 


33 E.17th St., Union Square (North) 
NEW YORK 


FUSE WIRE orrect 
AND LINKS Coarsing 
For All Systems,} Absolutely 





Order of your supply dealer, or send for 
catalogue. 
PUBY Gv 4[}GB}SMOO $9Z-S [|e m1 HD01S BF81e’] 


HE INDEPENDENT ELECTRIC CO., 


9th St. & StewartAve., Chica. 


| 
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z~STORAGE BATTERIES =z, 


The ‘‘ AMERICAN’? received the HIGHEST AWARD at the 
World’s Columbian Exposition, Chicago, 1893, for : : : : 3: 


<> DURABILITY anv EFFICIENCY 


No other Storage Battery Made in this Country Received any Mention Whatsoever .. . 


THE “AMERICAN” BATTERY | 


: we Contains no ‘‘Active Material ’’ No ‘‘ Paste’’ Used. We have Over 1,500 Cells in 
wynPontses” PLave. Artificially Applied. FOR FURTHER INFORMATION WRITE TO Successful Train Lighting Alone. ““usonmeo” PLATE 


Send for new “ Light and Power” Catalogue. AMERICAN BATTERY COMPANY 25 So. Canal St., Chicago, III, 


CSRS A RRR ARTA RRR E TESS SCR S RAR H TERT SRSTS RSPAS TESS SESS R SESE ESSA SSCS SSS SC SSS SSCS SSS E RSET ESET SST S TRESS SRST CSTE SSSR SS TESS R ESRC CESS RSS EEE ERE EERE REESE eee ee 


PASS & SEYMOUR, The BRADY MAST ARMS. 


Manufacturers of ‘ 
H, Brady, New Britaln Conn., U.S.A 
Electrical Specialties, Waniaumenie te pre 


And the celebrated 
MAST ARMS, POLE and SWING- 
SYRACUSE CHINA, ING HOODS, HOUSE BRACKETS 
Syracuse, N. Y. and other Specialties for Construc- 


tion Work. 
“ae ee bpm — Catalogues and Prices furnished on application. 
' . 


A FIRST BOOK 


Electricity and Magnetism 


For the use of Elementary Science and 
Art, and Engineering Students 
and General Readers. 


By W. PERRIN MAYCOOK. 
133 Pages. & Illustrations. Cloth, 60c. 
Address 


The W. J. JOHNSTON CO., Lta. 
253 Broadway, New York. 








NO. 6163_—~ 


Porcelain « Reflector. 


Diameter, 20 incaes. Furnished in from 3 Lights to 6 Lights. 


CROSTARM 





Rush h Delivery | 
Street Railway Ties. | | 


Cedar Poles. 
Octagonal Pine Poles. 


If you want to buy let us \{ 
know it. 


3104 uvdao 


— THE — 


H. M. Loup & Sons |} 
LumBeR Co., 


39 Cortlandt St. NEW YORK 


OCTAGONAL POLE 


GEDAR POLES. 


RAILWAY TIES and POSTS. 


'* Southwestern 
Limited ”’ 

RUNS DAILY 
BETWEEN 


NEW YORK, 
BOSTON 





PATENT APPLIED FOR. 


A Separable Cluster light fixture for lighting Stores, Windows, Halls 
Offices, Porches. 
: Porcelain Shade removed without disconnecting wires. 
teal 1 : Can be attached close to ceiling. 
Cincinnati, = Illustration shows complete; also separated showing contact. 


Indiana lis; 1] . 
St. co i, 
VIA | 


BIC 4 | 


Route. 





The Horn & Brannen Mfg. Co. 


MANUFACTURERS OF 


GAS AND ELECTRIC LIGHT FIXTURES, 


Salesrooms and Factory: 427, 429, 43!, 433 N. Broad Street, 
SEND FOR PRICE LIsTs. PHILADELPHIA, PA. 


If in want of Poles, Ties and Posts, 
save money by getting our prices. 


W.C. Sterling & Son 
Pass. TrafficMgr. Gen.Pass & Ticket Agt. 


CINCINNATI. MONROE, MICH. 


E. P. GLEASON MFG. CO. 


181-189 Mercer Street, New York 


Holders, Insulating Joints 
Clusters, Reflectors, Shades 


—AN D-— 


GENERAL ELECTRICAL SUPPLIES 





E. 0. McCORMICK, D. B. MARTIN, 
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The Electrical World’s 


MSTUTZ, N. S., 
Mechanical and Electrical Engineer, 
CUYAHOGA BUILDING, CLEVELAND, OHIO. 
New electrical devices designed throughout for manufacturing purposes. 
plans, specifications, expert opinions, reports, etc. 


ae B. J., M. Am. Inst. of Elec. Eng., 
Consulting and Constructing Engineer, 
SPECIALTY : Elevated and Surface Electric Railways. 
574 and 576 ROOKERY, CHICAGO. 


SHLEY ENGINEERING WORKS. 


Engineers and Contractors, 
Manufacturers of Steam Specialties and Machinery. Machinery for Special Purposes 


Desi d and Constructed. 
: SNEW YORK OFFICE, 136 LIBERTY ST. FACTORIES, HAWTHORNE, N. J. 


IRDSALL, E. T., M. E. 
Consulting and Constructing Electrical Engineer 
146 BROADWAY, NEW YORK CITY. 


ARLINGTON, F. W. 
Consulting, Electrical and Mechanical Engineer 
97 DREXEL BLDG., PHILADELPHIA, PA. 


Estimates, Plans, Specifications and Superintendence. Formerly Chief Engineer 
Philadelphia Traction Company. 


AVIS, EDWARD, 
D Consulting and Constructing Electrical Engineer, 
1001 BETZ BUILDING, PHILADELPHIA, PA. 
Plans, Estimates, Specifications, Superintendence. 


LECTRICAL AND MECHANICAL ENGINEERING AND TRADING 
COMPANY, Engineers and Contractors 


for Complete ——— of Electric Light, Railway and Power Systems of the best class. 


imates, specifications and plans prepared. 
ae 39 CORTLAN T STREET, NEW YORK. 


“ pieasa Cc. J., MM. E. 


Estimates, 


’ 
Consulting Engineer, 
Reports, Estimates and Specifications. 
CENTRAL BUILDING, LIBERTY & WEST STS., NEW YORK. 


SSSR SSS SSS SSS SSS SESS SSSSSSSSSSS SSS SSCS SSS SESS SSS SSSSES SESE E SESE See eee eee eee 
OOTE, THOMAS H. 
Consulting Electrical Engineer 
ISOLATED PLANTS AND ELECTRICAL TESTING. PLANS AND ESTIMATES 
FURNISHED. 215 W. 125th ST., NEW YORK CITY. 


ILL, GEORGE, 
Consulting Engineer—Buildings, 
44 BROADWAY, NEW YORK CITY. 


LJ UTCHINSON, CARY T., Ph. D., 
Consulting Electrical Engineer, 
POSTAL TELEGRAPH BUILDING, 253 BROADWAY, NEW YORK 


DONOUGH CONSTRUCTION CO., 


Contractors, 
136 LIBERTY STREET, NEW YORK CITY. 


— , A. L., S. D. (Harvard), 


Consulting Electrical Engineer, 
UNIVERSITY OF TEXAS, AUSTIN, TEXAS. 

Plans, fi¢ations, examinations and reports of electric railways, power, lighting and 

mining plants. 


Directory of Engineers. 


URPHY, E. H. 
Heating and Ventilating Engineer and Contractor 


for complete Heat, Light and Power plants. Plans and specifications furnished. 
Room 5, DRAKE BLOCK, ST. PAUL, MINN 


N*: GUSTAVE S. 
Electrical Engineer and Contractor, 
Nos. 9 & 11 FRANKLIN STREET, NEW YORK CITY. 


EPPER & REGISTER, 
General Contractors. 
PROVIDENT BUILDING, FOURTH AND CHESTNUT STS., PHILADELPHIA, PA. 
Electric Street Railways a Specialty. 
HAYER, WILLIAM C. Electrical Engineer, 


110 WILBUR STREET, CLEVELAND, OHIO. Constructing and Sasceviewsg fees 
tractor for Complete Electric Lighting Plants, Electric Power Stations and Street 
: Railway Construction and Equipment. Plans, Specifications and Estimates prepared 
* and Construction Supervised. Draughting, Designing and Blue Printing a Specialty. 


HOMPSON, EDWARD P., [1. E., Patent Attorney. 
PROF. WM. A. ANTHONY, Consulting Elec. Eng. 


SPECIALTIES: Electrical Patents, Electrical Specifications and Expert Advice. 
TEMPLE COURT BUILDING, NEW YORK CITY, 


HE CONSOLIDATED ENGINEERING COMPANY, 
Electrical, Mechanical and Hydraulic Engineers. 


Office, 821 PINE STREET, ST. LOUIS, MO. Plans, Specifications, Supervision, 
Estimates and Consultations. Contractors for complete Electric Light Plants, Water 
Works, Telephone Exchanges, Ice-making and Refrigerating Plants. 


HE LOUIS K. COMSTOCK COMPANY, 
Electrical Engineers. and Contractors, 

s Branch Office: Hodges Bidg., Detroit, Mich. 1437-38 MONADNOCK BLK,, CHICAGO. 

AKEFIELD ELECTRICAL ENGINEERING CO., 

Contracting Engineers. 
No. 731 READING TERMINAL BUILDING, PHILADELPHIA. 
Steam, Electric Light, Railway and Power Plants. Correspondence solicited. 
ARNER, CHARLES H. . 


Consulting and Constructing Electrical Engineer 


50 BROADWAY, NEW YORK CITY. 
Reports, Estimates and Specifications. 


ee COMPANY, 
Contracting Engineers, 
EQUITABLE BUILDING, BALTIMORE, MD. 
Branch Offices: 29 Broadway, New York. The Rookery, Chicago. 


SSST TF SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSESSSSSSSSSESEESESSEESSSESSSSEEEEEEE EEE eee eee 
New inventions perfected. 


Ww: E. J. 
243 BROADWAY, NEW YORK CITY. 


ORGANIZED 1888. INCORPORATED 1991, 
OODBRIDGE & TURNER FNGINEERING CO., 


Electrical & Mechanical Engineers. 

Constructing and Supervising. Contractors for Complete Electric Lighting Plants, 
: Electric Power Stations and Street Railway Construction and Equipment. Hethnates, 
* Plans and Specifications pempered and Construction Supervised. 

* TIMES BUILDING, 41 PARK ROW, NEW YORK. 


Consulting Engineer. 





NEW 


DYNAMO TENDERS HAND-BOOK, 


By F. B. BADT. 


150 Pages. 140 Hlustrations. Flexible 
Clot eee Size of Type-Page, 
5 1-2 by 3 inches. 


PRICE, $1.00. 


This is, as the name indicates, a NEWS 
BOOK, much more complete than the old § 
one, with all the information, instructions § 
and rules which are required by practical § 
men, as Dynamo Tenders, Line Men, Sta-s 
tionary Engineers, and owners and opera- 
tors of all kinds of Electric Plants. It is 
the only book of the kind published in the 
English language. Address 


The W. J. Johnston Company, 


LIMITED, 





253 Broadway, NEW YORK. 


A ee ~ pd 
’ a a a FR eer a 


en a a 





Electric Cars, Cable Cars, Passenger Coaches, Mining Cars 
Brill Rigid Independent Trucks, and 
**Eureka’’ Maximum Traction Trucks. 

Electric Snow Plows and Sweepers. 
WORKS SITUATED AT 624 AND WOODLAND AVE., ON LINE OF PENNA. R. R. AND B. & 0. R. 
Western Office: 1038 MONADNOCK BUILDING, CHICAGO. 


J. G. BRILL COMPANY, PHILADELPHIA, PA, 7st reierapi 


POLES 


Long Timber a specialty. 


NH. NH. MILLS, 
113 West Adams St., Syracuse, N. Y. 


C. F. Splitdorf, — 


MANUFACTURER OF 


Say 
ANDUCTION 


enon a 





Electro-Magnets, Spark Coils, Tele- 
phone Bobbins, Arc Light Spools, 
Bell Magnet Bobbins and Motor 
Armatures. 


17-27 Vandewater St., N. Y, 


tor: ELECTRIC CARS 
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The Phoenix Telephone Company, 
Factory Telephone Systems 
TELEPHONE 


NEW YORK 
and Desk Telephones 3 
for Connecting Offices 
We give territory to responsible people without cost 
WRITE FOR PARTICULARS 


WE BUILD TELEPHONE EXCHANGES 
PSSSSSSSSSRRSSSRSSKS SSCS SSSSSSSETESSE TESTES SRSSES SSSR SSSSSSSSSSSS SSE SSCS SH PSS SSS SESS SS SSS SSE SE SSS SSTSSTSSSCSSSSS SSCS SERS T ESSEC CEES SEES EERE eee eee ee 


NON-INFRINGING TELEPHONES WHICH TALK, a THE “HUNNINGS” 
Builders of Telephone Lines and Exchanges, and ) y i) LONG DistangeDUst Transmitter 


Dealers in Telephones and Telephone Appliances. = Patented in England and America. 
Write us for Prices and Estimates. ~ °° THE ORIGINAL POWDER TRANSMITTER 4nd the,ouly one 


; adopted by the English Post Office for public long-distance service 
<— Barnard & Hoopes, 


all over Great Britain. You can shout in it or whisper in it and 
get perfact articulation in either case. No limit to the distance 
916 Arch Street, Philadelphia, Pa. 
SSSSSSSSSSESSRESERSRESSSSSESREESEESEEEEEESSHEEERESESREHEEEEEETEEE EERE SSE ee eee 


TELEPHONES. 


Claim No. 1 of the “Hunnings’’ Patent ‘is iu a tension- 
Tfegulator or means for varying the resistance in a telephone 

This Company is manufacturing a COMPOUND MAGNETO TELEPHONE which it sells 
outright under a ppaneatee both as toefficiency and as against infringement of patents. 


MANUFACTURER S—____—____- 


ee Telephones 


Telephone Switch-boards 
THE PHOENIX 


Talks Long or Short Distances. 
is simple in Construction and per- 
fect in Operat . othing to get 


t of order. orks on Ground or 
etallic Circuit. Requires no bat- 















Does not depend upon variable pressure between elzctrodes in 
constant contact. Incorporated as a Portion of the Electric 
Circuitis a quantity of finely divided conducting material or 
dust, the movement of which varies the current. 


We are the only Manufacturers in the U. $. of the Celebrated ‘‘Hunning’’ 
English Transmitter. 


Several large exchanges are now using our ‘“‘SHUNNINGS” Outfit 


American Electric Telephone Co. 
Reference: Citizens’ Nat. Bank, Kokomo, Ind. OKOM0, IND., U. 8. A. 


SIGNAL 


transmitter, finely divided conducting material in a loose and 
free state.” a 
THE “HUNNINGS” 
It talks as well over one hundred miles as any other Telephone talks over one mile. 
This Company is also prepared to fully equip Telephone Exchanges (furnishing every- 


DUST TRANSMITTER 
thing, from the Telephones to the Wire and Poles), Private lines, Factory plants, etc., and 


do all kinds of construction work. Send for circulars and price lists. 


WESTERN TELEPHONE CONSTRUCTION CO., 
539, 540 and 541 Monadnock Building, CHICAGO, ILL. 


THE RUSSELL DOUBLE COMPOUND TELEPHONE 


7 av) NON-INFRINGING 
Works Equal to Blake Transmitter 


Exchange Set No. 30, as shown in cut, is de- 
signed for heavy exchange work. . 
Overcomes induction to a greater 


Complete Telephone. 





::: WE MAKE::: 


Magneto Signal Bells for short lines as well 


extent than any other non-infringing magneto ® as high resistance bells for long distance tele- 

telephone now on the market. : B E | i S * phone service, with or without switching devices. 
The Transmitter comprises new ideas, § ° ° 

and is the product of much study, research : SPECIALTIES: 


and many experiments in which the muchs 
sought for results of clearness, strength and 5 
force of voice have been obtained. 


Telephone Receivers, Extension Bells, Trans- 
mitter Cases (Blake pattern), Back Boards, 
Speaking Tube and all Accessories; Letter 
Boxes, Bronze Push Buttons 
(about 50 patterns), Door Openers, 
Annunciators, Call Bells and a 
number of Electrical Novelties, 
including Bottecs Motor Outfits 
(motor runs with dry battery), 
One Station Watchman’s Clock, 
also the 


Warranted not to demagnetize. 

Receivers double pole magnet capable of 
sustaining its own weight. 

We supply all material for exchange con- 
struction. 

Telephone companies about to con- 
struct exchanges will do well tocorrespond with 
us. We manufacturea variety of less expensive 
instruments for private line and factory pur- 
poses. 


Send per prtece and direuinre. , « MATCHLESS 
elephones soid outrig or teased. TIME-FINDER nd 
DANBURY ELECTRICAL WORKS SLUMBER-BREAKER " 


5 Gregory Street 
P. O. Box 344 DANBURY, CONN. 


Central Station and 
Street Railway Managers: 


Has it occurred to you that with your present Sys-% 
tem of Pole Line and Public Franchise, you are ins 
the best possible position to install anew Telephones 
System in your city? : 

The Harrison Telephone System presents to you: 
the advantages of a Battery Telephone equal, if not! 
superior,to any instrument ever invented, freed from$ 
Patent litigation, as it has been in public use for the! 
last Four Years in different sections of the country. 


We will buildcomplete Exchanges, supplying either MANHATTAN 
Manual or Automatic exchange, and will guarantee! 
its successful operation. ELECTRICAL 
SUPPLY CO. 


The Mesco Dry Battery is the 
cheapest and best open circuit 
battery on the market for Tele- 
phone Transmitters, Medical Ap- 
paratus, Cigar Lighters, Call 
Bells, etc., etc. 

The price has been reduced and 
the standard of efficiency main- 
tained. In order to market dry 
batteries at a lower price than 
the Mesco is being sold, some of 
our Sompeneare are using tin 
bottoms in the zinc cup and sup- 

lying a zinc too thin for practi- 
caluse. The zinc in the Mesco weighs half a 
pound. The voltage is 1%; amperage will 
average 8, Don’t condemn all dry batteries 
without trying the Mesco. Nearly all electrical 
supply houses handle our battery. 








OVER 100,000 SOLD THIS YEAR 
(TEN MONTHS) 


We now have Twelve Construction Companies in 
different parts, as wellas Telephones in use every- 
where, on Exchange and for Private use. 

REMEMBER—This is not a cheap Magnetophone, 
but a complete Battery Carbon Telephone, capable 


Big Catalogue Ready 
of the most exacting service. Write 


January Ist 


‘Chinon 


ams 








The Harrison International Telephone Construction Co, 
820 CHAMBER OF COMMERCE, CHICAGO, ILL. & 


32 CORTLANDT STREET 
NEW YORK 
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POMEROY, POWELL 
& COMPANY 


New Jersey, U.S. A. 


Contractors and selling agents for the 


American Mutual Telephone Company 


Factory: New Brunswick, N. J. 


The American Mutual Telephone Company manufactures the 
Duplex Magneto-Phone, a double magneto transmitter that will 
give exchange service equal to any form of transmitter made. 

This company also manufactures a non-infringing Switch Board 
that will permit of almost instantaneous connections. 

The American Mutual Watch Receiver excells all others 

The public should bear in mind that the cancellation of the 
Berliner patent does not render battery-carbon phones free for 
exchange use. 

We can furnish Battery phones to all who will take the risk of 
being troubled for infringements. 

Those interested in opposition telephone systems should not 
lose sight of the fact that 


The American Mutual Telephone Company 
is now building the first 


MAGNETO-PHONE EXCHANGE 


that ever met the demands of exchange service and equaled that of 
any other system in use. 

It you desire to KNOW OF SUCH A SYSTEM, and if 
you wish to SEE SUCH AN EXCHANGE, correspond 


We can furnish Cross Arms, Pins, Insulators, Wires, Etc. 


POMEROY, POWELL & GO. 





NEW JERSEY, U.S. A. 


The Mason Telephone 
icc 


Company. 





omit skeq of us adueyoxg ue ping 0} paddinb 242 2M Seem: 


RICHMOND, VA. 





Why Pay Rent’? _u1=\ 


THE COLUMBIA 


"The Tvatest and Best 
PATENTS FUNDAMENTAL—NON-INFRINGING 


Why Not Own Your Telephone? 


¢ 


Long Distance Battery A Telephone Receiver 


of the newest and 


Transmitters best pattern 


of the latest and 
newest designs 


Unique i 
sold outright nique in design 


Perfect in action 


Mod i 
No adjustment oderate in cost 


Nothing to get out 


tee. i Small instruments 
ig emanding made of the finest 
repair 


rubber 


Will convey articu- 


late speech 1,000 All wires and connec- 


miles tions within the case 
Constructed of the No unsightly thumb- 
best material screws 





This Company owns the patent for the improved Switch for changing the circuit of 
sthe Telephone on battery transmitters. Also for perfected system a telephone ex- 
changes. The best DRY BATTERY manufactured. Send for Circular. 


The Columbia Telephone Manufacturing Co. 
136, 138, 140 Front St., New York City 


‘Ou Arm Rest 


Magneto Bell 


PATENTED 


May 80, 1893 


Is the most convenient 
form of BELL ever 
: made for 


REMEMBER 


that with a cheap 


| 
ve Hi 
ad oe 
Mason Telephones 
Richmond, Va. | 


WE 





Address The Mason Telephone 
Company, 


Telephone Users 


Swho well know h 
manufacture a telephone tiresome ol a, eee 


equal to any and superior toi the 
most. It has fewer parts than! 


Receiver 


any other phone, and is the only § to the ear during a 


ng conversation. 
one that has absolutely automatic: Snie simple device ob- 


viates all the weari- 
adjustment. It is the simplest {viat* wakias” it cuay 
and cheapest first-class phone on {and pleasant touse the 


Telephone. An auto- 
the market. 


A limited number ! matic switch is unnec- 
sessary with this bell; 
of agencies to be placed. Write} tne Mie Papier: 


stews eeeenee 
ee eerereeeee 


: S Send for our latest 

. catalogue of every- 

%: *thing electrical. En- 
: *close business card. 


our customers. 


OTHER PATENTS PENDING 
AND ALLOWED 


Chamber of Commerce Building, 
RICHMOND, VA. 


ed i 


el Me Poe 
b ea 





BELL the TELE- 
PHONE is useless, be- 


,) cause you must first 


attract the attention 
of your correspondent 
and if the bell (which 
is the essential instru- 
ment of the set) does 
not ring, you may as 
well be without the 
telephone. 


We make nothing that 
infringes any patent 
not allowed to this 
company. 


Viaduct Manuf’g Co. 


Baltimore, Md., U.S. A. 
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ut “NATIONAL” | 


We make simply a business proposition. Buy two sets of our instruments and 
make your own tests. If satisfactory the way is open for more business, either in 
telephones or switchboards for exchanges. 


mee Our Head Telephones are Largely Used by Bell Telephone Operators. 


The ‘‘National’’ is used at the U. S. Military Academy, West Point, N. Y. 


-—~ National Telephone Manufacturing Co., 





“*NATIONAL.”’ 


} 
| 
| 





tie aden 
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Compound Receiver. 
(Patented May 29, 1894,) 620 (B) Atlantic Avenue, Boston, lass. 





=a | ELECTRICAL INSTRUMENTS AND FINE MACHINERY. : 
= EXPERIMENTAL AND MODEL WORK A SPECIALTY. 
=o | 
Novelties and Specialties. Special Tools, 
a Inventions Developed. Gear Cutting, ORIGINAL PAPE R S 
= Patterns. Repairs, Etc. on 
Fevee 


E. V. BAILLARD, 106 Liberty St., New York. 


- 


Dynamo Machinery Ve 
AND ALLIED SUBJECTS. 


By JOHN HOPKINSON, F.R.S. 


(Authorised American Edition.) 


THE 


AMERICAN 


BELL TELEPHONE 
COMPANY, 


125 MILK STREET, BOSTON, MASS. 


111) ee 


Cloth. 249 pages, 98 Illustrations. Price, $1.00. 


Very few contributions to electrical literature since the days of Faraday 
have been of as an important character as those contained in the present volume ; 
and this is true, whether considered from a theoretical or from a practical stand- 
point. In the first paper that invaluable aid to the study and design of dyna- 
mos, the characteristic curve, was first announced, and the two following papers 
are devoted more or less to developing its applications. These three papers 
contain a vast amount of information relating to the various points connected 
with the subject. Though the style is simple and popular, the statements are 
authoritative and supplied the beginnings of electrical engineering. The fourth 
and fifth papers, on the theory and design of continuous-current dynamos, fur- 
nished the principles upon which the design of such dynamos is now based. 
The sixth paper established the important principles in regard to coupling alter- 
nating-current machines ; the next three papers are on the transformer, and the 
remaining two are on the theory of the alternate-current dynamo and electric- 
light houses respectively. The majority of the papers contain no mathematical 
formula, and several others so little as not to prevent their being understood by 
a non-mathematical reader. 


fr» 


a Cees. 


se +e 7e 7 7 7 oe oe oe 


This company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17,1891, for a combined tele- 
graph and telephone, and _ controls 
Letters-Patent No. 474,231, granted to 
Thomas A. Edison May 3, 1892, for a 
speaking telegraph, which Patents 
cover fundamental inventions and em- 
brace all forms of microphone trans- 
mitters and of carbon telephones. 


CONTENTS. son 


I, 11. On Electric Lighting.—III. Some Points in Electric Lighting.—_IV, V. Dynamo- 
Electric Machinery.—VI. Theory of Alternating Currents.—VII. An Unnoticed Danger in 
Certain Apparatus for Distribution of Electricity.—VIII. Induction Coils and Transformers. 
—IX. Report of a Test of Two 6500 Watt Transformers.—X. Theory of the Alternating-cur- 
rent Dynamo.—XI. The Electric Lighthouses of Macquaire and of Tino. 

Copies of this or any other electrical. book published will be sent by mail, POSTAGE 
PREPAID, fo any address in the world, on recetpt of price. 


The W. J. Johnston Company, Ltd., Publishers, : 
253 BROADWAY, NEW YORK. 
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DAYTON, OHIO. 
CHICAGO OFFICE: 63 S. Canal Street. 


FOURTH EDITION 


REVISED AND ENLARGED 


. - Dynamo Electric Machinery . . 


© 
A MANUAL 
For Students and Electrotechnics 
By Silvanus P, Thompson, D. Sc., B. A., F. R. S. Eight hundred and sixty-four Pages 
Twenty-nine Plates 
PRICE, - = = $6.00 


For Sale by THE W. J. JOHNSTON CO., Limited 
253 Broadway, N. Y. 
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MANUFACTURERS OF 
VALVES ANDIGATES 
For Steam, Water, Gas, Ammonia, Etc. 


We desire to call special attention to our new Brouze 
Seat Valves for Superheated and High-Pressure Steam. 
These are especially adapted for Electric Plants which 
are carrying a steam pressure of 125 lbs. and upward 


The GENUINE CHAPMAN VALVES in all cases 
will bear our name in full, either rolledin or cast upon 
the shells, and also our trade- mark and monogram. 


SEND FOR SPECIAL CIRCULAR. 


_ Genera! Office and Works, Indian Orchard, Mass. 
5 Treasurer’s Office, 72 Kilby St., Boston, Mass. 
Chicago Salesroom, 14 North Canal St. 
New York.office, 28 Platt St. 
St. Louis Office, L. M. Rumsey&.Co., 
810 North 2d St. 
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Duplex THE ELECTRICAL WORLD. An Illustrated Weekly Review of Current Progress 
Pum in Electricity and its Practical Application. Annual Subscription......... $3.00 
PS, JOHNSTON’S ELECTRICAL AND STREET RAILWAY DIRECTORY. Containing 
Lists of Central Electric Light Stations, Isolated Plants, Electric Mining Plants, 
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:A Walve that always remains Steam Tight 

:A solid forged Steel Shaft from end to end 

:A Governor that regulates perfectly 

A Cleanly Engine. Greatest strength and weight 
Superior workmanship 
High grade materials 
Best economy 

Chicago Office: 506 The Rookery. 


J. W. PARKER & CO. 


30 Cortlandt Street 41 North 7th Street 
New York City Philadelphia, Pa . 


EFFICIENT STEAM SEPARATORS. 
ae. PPO” For Removing Entrained Water 


5 Highest Efficiency. 
Lowest Cost. Easilyconnected 
Readily cleaned, 
does not inter- 
fere with head- 
room. Stands 
high pressure. 
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By the use of TRANSFORIIERS of our design and construction are obtained: 
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SAFETY to Life and Property 

EFFICIENCY higher than in those of other make. 
REGULATION of Potential perfect in its operation. 
DURABILITY attested by tong experience. 
CONVENIENCE in tnstatiation and Maintenance. 
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Mis The Characteristics of Our Type F Transformers are: 


| SIMPLICITY OF CONSTRUCTION. All accessories that can be sacrificed without 


impairing the value of the apparatus excluded from the box. 
=== PERFECTION OF INSULATION. Obtained by free use of the highest grade 
all insulating materials. As an additional precaution the core and coils are en- 


Largest Size Type F Transformer, . : : aS ‘ 3 
30,000 Watts. tirely immersed in oil—an extra safety factor found in our transformers alone. 


SUBDIVISION OF THE COILS. Secondary winding the nearer to the iron core, and the primary coils so subdi- 
vided that the greatest difference of potential between any two contiguous parts of the two windings is 
brought down to only half the primary voltage. ‘ 

ABSENCE OF FUSES. No dangerous opening of the transformer to replace a blown fuse. Transformer ‘may be. 
installed in absolutely safe position almost inaccessible and the fuse box be easily accessible. 

SMALL CORE LOSS. Only the most carefully tested iron used. Foucault currents eliminated and hysteresis 
reduced to a minimum. 

ABILITY TO WITHSTAND STRAIN. All our transformers are subjected to an efficiency test, a test under ordi- 
nary operating conditions, a test under 5,000 volts pressure from coil_to coil and coils to core, and a test 
exposing each turn to twice the strain of ordinary practice, all tests being made without the oil. 

COOLNESS OF OPERATION. The oil acts as a cooling medium, adding to the efficiency as well as aiding in the 
regulation. 


Step-Up and Step-Down Transformers 
Sub-Station Transformers 


WRITE FOR OUR NEW TRANSFORMER PAMPHLET 


General Electric Go. 


Principal Sales Offices: 
Main Offices: SCHENECTADY, N. Y. 


Boston, Mass., 180 Summer St. Chicago, Iil., Monadnock Bidg. 
New York, N. Y., 44 Broad St. Detroit, Mich., 13 Rowland St. 
Syracuse, N. Y., 244 West Fayette St. | Omaha, Neb., 309 South St. ' 
Buffalo, N. Y., Erie Co.Savings Bk. Bidg. Kansas City, Mo., N. Y. Life Bldg. 
Philadelphia, Pa., 509 Arch St. Portland, Ore., Front & Ankeny Sts. 
Pittsburgh, Pa., 425 Wood St. St. Louis, Mo., Wainwright Bldg. — 
Baltimore, Md., 227 E. German St. Dallas, Tex.,cor. Elm and Griffin Sts, 
Atlanta, Ga., Equitable Bidg. Denver, Colo., 505 Sixteenth St. 
Cincinnati, 0., 264 W. Fourth St. San Francisco, Cal., 15 First St. 
Cleveland, 0., 510 Cuyahoga Bidg. Helena, Mont., Electric Bidg. 
Seattle, Wash., Bailey Bidg. 


For all Business outside the United States and Canada: Foreign De-. 
partment, Schenectady, N. Y., and 44 Broad St., N. Y. oe eS 
For Canada: Canadian General Electric Co., Ltd., Toronto, Can. 200 K. W. Sub-Station Transformer, with Cool Air Blast. 
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HYDRAULIC PRESSES 


AND HIGH PRESSURE HYDRAULIC WORK 


: Presses, Valves, 
Fittings, Dies, Etc. 












‘Cameron Dentin 


Simple, Durable.” 


NO OUTSIDE VALVE GEAR 


Adapted for All Purposes. 








Hydraulic Lifting Jacks,: For Illustrated Catalogue Address 

Polishing “lachinery. ‘ithe A. S. Cameron 

WATSON & STILLMAN, 204, 206, 208, 210 B. 434 St N. y,;oteam Pump Works, 
Sanco ror Catrarcoause F. : Foot of East 22d St., New York.: 
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The Brush Electric Co, 


CLEVELAND, OHIO. 





We Manufacture all kinds of Apparatus for 


Electric Lighting ena 
Transmission of Power 





ARC LATIPS 
aes cee ee ee eH ALL STYLES 


Agencies in all large cities. 
The Russell & Officer Electrical Construction Co., Denver, Col. 
Bagnall & Hilles, Yokohama, Japan. 
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The Brush Double Arc Lamp and 
Storage Battery Patents sustained by 
repeated decisions of U. S. Courts. 


TRE Rasaye, filament differs 
radically from any other 

manufactured and yields lo 

life at full candle power. 

munity to customers is hae = by 

the recent decision o: 

Ricks, of the United States Cir. 

cuit Court, in favor of the Buck. 

eye lamp and against the Edi- 
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The Porter Standard Motor Company 


Are the oldest and largest manufacturers of Battery Motors in the United States, for running dental drills, small 
lathes, sewing machines, and other light machinery. Electrical Efficiency and Mechanical Construction Guaranteed... 
Our Special No, 6 at $6.00 (see cut, half size), is designed for Music Boxes, Self-Winding Clocks, Slot Machines | 

Pianos, an@fadvertising devices. All steel bearings, adjustable wire gauze brushes, and warranted to have no dead. 
points, C Motors wound to crder, 2 to 110 volts. For Price List and further particulars address 


PORTER STANDARD MOTOR COMPANY 


OFFICE, 35 BROADWAY, NEW YORK 
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Twin a w 00 oa CY 2% INCH 200 kwninem 
oT i ' aa «COCR EN ; a a sé 22c ae 


SAMPLES ON RECEIPT OF: ecsemesuenes 
PRICE AND POSTAGE 


iy. JONES & SON, 67 Cortlandt St., N. Y. 
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PIF igit.D TOOL.co. 


“-" ENGINE LATHES =; — 


mandi eat aoa. Cute, Photographs and Prices furnished on application. 
urray St., 


et Now York. Lowell, Mass., U. S. A. = THE J. =  CAMPERTER TAP ANS BIE CO. 
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And of any Cepecity. All Apparatus Guaranteed as Represented. 
THE EDDY ELECTRIC MANUFACTURING COMPANY, WINDSOR, CONN. 
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icicun< “NEW BEACON,” 


Anckored Fila- 
L INCANDESCENT LAMP. 
You can try amd experiment with all 
e kinds of Valvesjand then as a last resort 


PMPSSSCSSSSSST SSSA SSSSE THESTREET HRRERERE EERSTE ESTROSRESE BEER SES ERR EEE Ree Bee 
try the JENKINS BROS’. VALVES, and 


ONONDAGA DYNAMO CO. 
| SORT EAR ERAT A TIRE ON 
if you do not get more satisfaction than from any other make, your 


MANUFACTURE 
Dynamos and Motors money will be refunded. All our Valves are fitted with our new HIGH 
PRESSURE disc, suitable for high or low pressure. 


AND 
Electrical Apparatus Newyork JENKINS BROS. PHILADE. : 4A. 


For Arc and Incandescent Lighting, Power 
Transmission, also Deposition of Metals 


OFFICES AND FACTORYME=au 
225 to 229 Walton St., Syracuse, N. Y.,U.S. A. 


SPECIAL ATTENTION TO EQUIPPING 
MILLS AND FACTORIES 


AGENCIES! 
ROBT. S. SPENCER A. K. HARROUN 
13118 Broad St., Phila., Pa. Scranton, Pa. 
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“ab ‘PHOSPHOR: -BRONZE 
S INGOTS, CASTINGS, WIRE, SHEE 
THE PHOSPHOR BRONZE SMELTING (O_L reer 
Spt Acer eer ed rae aT lide 
ORICINAL MANUFACTURERS OF PHO HOR- 
BRONZE IN THE UNITED STATES AN 


“| Maxersor ELEPHANT BRAND Prose 


1895 Catalogue in Press 


WESTON ENCINES 


HIGH PRESSURE BOILERS 


COMPLETE POWER PLANTS 


Estimates and Drawings Submitted. 


WESTON ENCINE CoO. 
PAINTED POST, N. Y. 


REPRESENTATIVES: 
JULIAN SCHOLL @ co. 
2% Liberty St., New York City. 


HOFFMANN & RUSSELL CO., 
82 Lake St., Chicago, Il. 


SCRANTON SUPPLY & MACHINERY CoO., 
13 Wyomiug Ave., Scranton, Pa. 
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Westen Electrical Instrument Co. 


114-120 WILLIAM ST., NEWARK, N. J., U.S.A. 


== = SENDZYOUR BUSINESS CARD:FOR COPY 


THE HOLTZER-CABOT ELECTRIC £0, 


92 Franklin Street 
NEW YORK OFFICE BOSTON, MASS. 


114 LIBERTY STREET 


LINTON & SOUTHWICK 


Make/all kinds of 
sour regular Standard 


owl ches 
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: Voltmeters and Am- aaa recogniz 
Wi ( Halas ; meters, ee oe ris the civilized wo 
s larger, an workin n> ~ ° 
— are inclosed in a ur com ree 
jeatiy. designed, i : ree saa ax: 
$pro P castciron D njeters are still better. 
= which eff -—_ ; 
® the Rivas hag are the most 


relia 1 stau<d- 
Send your business card: fdlsturbing indueneee a ards for Laboratory a 


for catalogue, ‘prices and: aes ts i 


! en > Weston ateotand, ted 
Ween trade discounts. S ; ; Ca. Sa 
Quick Break Switch—Single and Double Throw = Write for New Catalogue. = “oe Voltmeter, Correspondence Selle! ted. 


lNluminated Dial -~_ Weston Standard 
Station Instruments, : Voltmeters and Milt 
a ion Ns ee voltmeters, Arnimeters 
Thesrinatetanenss OF aSte\ Le and Milammeters,Watt- 
: S cenarad "prtaatgte “ane F ; 
= are just as accurate as 
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